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handling reliability 


B.P.A. is a company long established in the design and 

? production of power operated control mechanisms. Recent 
credits to the concepts and manufacturing capabilities of the 
company include the power control units installed in many 
aircraft and technical projects of advanced design. 


° Their high standard of reliability is assured by the adoption 
of well tried mechanisms with a long history of trouble- 
\ free service. 


WS. 190K TO B.P.A. 


U/ STA 
/ Sf for power control systems to meet 
/ ; 
| L the requirements of the future... 
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(Palmer PARMATIC FILTERS 


LIGHTNING 


ENGLISH ELECTRIC 


Designed to operate at system pressures of 3,000 p.s.i., 
Palmer Parmatic Filters are now in full production; 
they have been chosen by English Electric because of the 
considerable weight and space advantage in 
relation to their capacity, and because they are unaffected by 
extremes of operating temperatures. 

The filter medium is fabricated from Parmesh, an extremely 
fine stainless steel cloth suitable for use with all 
hydraulic fluids, including DTD. 585, ““Skydrol”, and DP.47. 


Palmer Aero Products Ltd 


Penfold Street, London N.W.8 
Tel: PADDINGTON 8822 


6/3206 
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Alloy Steels 


are used 
in all the 


Leading 
British 
Aircraft 


ALLOY STEELMAKERS FORGEMASTERS 
STEEL FOUNDERS + HEAVY ENGINEERS 


FS. BROWN LIMITED SHEFFIELD 
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Aircratt 
Electrical Equipment 


Photograph by Courtesy of ‘Flight’ 


Associated Electrical industries Limited 


Aircraft Equipment Group 
COVENTRY, ENGLAND 


COMBINING THE AIRCRAFT EQUIPMENT INTERESTS OF 
S.B.A.C. EXHIBITION—VISIT STAND NO. 196 Assi9 


oY Sah, Se ie i) 
a [ 2m 
— t ee : ‘ae Eh = - . ae 
be oe : oS _ ft : ee : Sea == eos ae ee 4 : te 
. 2 > ae 
Se ahs: vi Oa 
: . aa 
- . | 
: bee 
: ee 
‘Sea 
oe ig 
ae 
a 
+ eee 
; ee. 
a Tag 
Fat ge ee 
oe ae 
es see 
ie ae ee 
ae - 
7? ae 
Se 
: : = cars -> 
: ‘ psa 
j a 
: = : ve SS es ee 
j . = : a 
« = = ~ - = . oo: 
5 3 : Drain: 
= os 2 Ee 
a5 i A peer 
: ee | = B 
4 - = na 2 
me ite oes ; ; ; ee 
5 : ‘ c hes 
eA Basa mama tae 
. = 5 aes 
‘ ny * rac 
= z . : wee 
& Vee 
B “oa ; 2 ae 
as ms : ea 
tt Se 
; . oa 
+ ee ~S A o« irs 
x see 
p : ie si 
; or 
“) | f rc io 3g 3 
aa Aye ee 
Be ae: 
' a5 : as =e 
. , ees: 
Ae atl 
3 MAE’ a 
¢ ‘ $e eee 
eS 
; ee as 
4 i fag 
; . RRS a eeaeeeene zany 5 ta ’ an iff ‘ 
..< ideal ter : a * ees = ee Sega © pre A — = eae: 
4 : o at 
ss as 
- 18 
j pee 
ays ~ 
‘ : 3 eae Fe 
i -: Feo r ‘eM 
me ee : z ae ony 
; =. a ' ora eS 2 ef 
eS : ae 
~ a . as ™ “a = i 4 Se 
ay % “aS eae ae. i ae . oy 
a _ —~ = ae erat x 
a . ae  —_ bes: a Pie, . a al 
3 ——_ 3 ; 7 a Ws ~ 
3 ees ? ; * ee 
ES = : age es 
a os Bas = es oe tus 
J : as ~ Byer 
: ’ ; ess 
" ‘ ay 
——— ‘a - tela a 
; Sy we > 3 i 
. tc, 
ee aon . a 
‘ fi ahi 
: See 
am tn ae 
~ « ee 
oP 
: oe 
‘ . n , ep in oo 
: om 
ee One 
; ; i me: 
ae em 
: : : - bt an 
‘ , : : 
a one 
Pow mu 
7 y fda Baa 
Te 
: : ; me 3 
- by : ag - . Bi 
: - a : _<- ere: ‘ 5 = —— ee See = ae aa ae zy 
| Ss 
ie 
cca! Re 
ee ae 
i) Fiat 
oF 
i rene: 
| Po ee 
a 
ig 
Le 
° re 
fe 
] = ae 
ws 
/ eS 
. a 
: i 
: é 
= a : pe Rae : re =e Lf 


aa 


es 


ingen sl i eS 


THE AEROPLANE 


and ASTRONAUTICS 


NOW 


SEPTEMBER 2, 1960 


* short take-off and landing 


THE STOLE HERCULES 


A boundary layer control system, which will spectacularly 
shorten the already astonishingly brief take-off and landing 
runs of Lockheed’s versatile 61-ton C-130 Hercules trans- 
port, is now in an advanced stage of development and flight 
test. 

The Lockheed BLC system culminates many years of study 
by Lockheed engineers and follows four years of research 
devoted to specific application of the system to the Her- 
cules. 

Four auxiliary jet engines, weighing only 500 pounds each, 
will furnish the streams of high pressure air which flow over 
all control surfaces. The BLC jet engines are each con- 
nected to a central system providing air evenly to all 
surfaces even with one engine out. 


Manufacturing work on the BLC Hercules can begin now 
because 80% of the airplane is identical to the C-130B. 
In Europe, a nation or group of nations could manufacture 
the C-130 B and have a European version flying in less than 
half the time required by a new untested design. The pro- 
gram could then be phased into the more advanced BLC 
Hercules. Know-how acquired by Lockheed in manufactur- 
ing nearly 300 C-130s to date can make the BLC Hercules 
European manufacturing project the most rapid and inex- 
pensive answer to the needs of European nations for a high 
performance, all-purpose transport. 

As a combat transport of men and equipment the C-130 
showed its superlative value in airlifts to Lebanon and 
Turkey. 
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Jet Transports - Jet Fighters - Jet Trainers - Commercial & Military 
Prop-Jet Transports - Rocketry Ballistic Missile Research & Develop- 
ment - Weapon System Management - Anti-Submarine Patrol Aircraft 
Nuclear-Powered Flight - Advanced Electronics - Airborne Early- 
Warning Aircraft - Airport Management - Nuclear Reactor Design & 
Development - Ground Support Equipment - World-Wide Aircraft 
Maintenance 
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Boundary Layer Control 


This illustration shows the Boundary Layer Control system 
of the Hercules. A pod under each wing carrying two small 
modified jet engines bleeds air which flows over ali control 
surfaces, ailerons, flaps, rudder and elevator greatly re- 
ducing stall speed of the 61-ton transport. 


Licensed manufacture 


The Hercules is easily adapted to \icensed manufacture. 
Pians for its production in Europe by a nation or nations 
cooperating with Lockheed have been carefully studied. 
Results emphasize spectacular saving of both money and 
time. 


Versatility 


The excellent range capabilities of the C-130 enable it to 
perform long search and patro! missions. Moreover, it can 
be easily adapted to many aifferent mission configurations 
including Paratroop Drop, Aerial Cargo Delivery, Air Rescue, 
Drone Launcher / Director Aircraft, Troop Carrier, Air Re- 
fueling, Aerial Mapping and Surveying, etc. 


Soft Field Take-off and Landing 


The unique landing gear design of the C-130 permits it to 
operate from soft, unprepared fields. High gross-weignt 
landing tests have been made on grass, sand and pierced 
stee! plank. The C-130 is the largest aircraft to be equipped 
with skis for snow and ice landings. 


LOCKHEED 
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Cast 
with 


Precision 


and ASTRONAUTICS 


* Aluminium and magnesium alloy castings by 
sand, die, shell and plaster mould methods. 


# Engine blocks and cylinder heads 
in high duty iron. 


%* Castings of the highest quality in the 
desired quantities at the right time. 


% The greatest technical experience 
augmented by quality control 


of production. 
Pump Filter and Valve Housing. 


Sand Casting in Magnesium 
Zirconium Alloy ZRE1. 

By courtesy of 

Dowty Fuel Systems Limited. 


STERLING METALS LTD 


PHONE NUNEATON 4221 
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THE AEROPLANE 
and ASTRONAUTICS 


important contributions to the Aircraft Industry... 


Electronic equipment by which the 
‘Bloodhound’ missile tracks and 
intercepts its target. Ground equip- 
ment for missile assembly, test and 
repair. Operational launch control 
equipment. ‘Bloodhound’ is in full 
production for the defence of Britain 
and for the Royal Swedish Air Board. 
It has also been ordered by the 
Australian Government. 


AIRPASS II Radar Fire-Control and 
navigation systems for Interceptor, 
Strike and Dual-purpose Aircraft. 
Now in quantity production for the 
R.A.F. and specified for export ver- 
sions of the Mirage III and Draken. 


Automatic Bombing and Survey Sys- 
tem, Machine Tool Control, Poten- 
tiometers and Transformers, 


Electronic Computers and Data 
Processing Systems for aircraft de- 
sign and commercial applications in 
the aircraft industry; also Seat 
Reservation and Air Traffic Control 
Systems. 


Gyroscopes, Transistorised Control 
Units and Static Electrical Equip- 
ment. 


Silicon Semiconductor Devices for 
flight systems, aero engine controls, 
aircraft power supplies, radar systems, 
guided missiles & aircraft instruments, 


FERRANTI 


FIRST INTO THE FUTURE 


FERRANTI LTD Head Office & Works 
HOLLINWOOD LANCASHIRE 


Factories, Laboratories & Offices at: MOSTON, WYTHENSHAWE, WEST GORTON IN MANCHESTER * OLDHAM, LANCS * LONDON 
BRACKNELL, BERKSHIRE * EDINBURGH * DUNDEE * NEW YORK, U.S.A. 


* TORONTO & St. CATHARINES, CANADA 


= 7 c ase he ae 3 Sa 
pean 
“= ae 
= ‘ me 
. + 
ae 
ee. Se 
a 9 Po 1h 
5 Oe 
~ ~Se 
} Serer: 
} - o tag 
J of te oe 
Cae 
| i ~ + 
J ni . _~ ar a ‘ 
‘. 
/ 3 a Be Se lee oo ee 
: e = Pe ae : of 5 igs aie 
2g Pt ee 7 oS ial —_ ’ Ge ae H° inl 
i nite om ie = “cae ein Be 
ro ae 5 aS. } Py. ye 
ant ar = , E a oA ba: 
lt that ae , ad ° a ‘ : Sori Pr. 
o E ae ae ne 2 - -™ . ri “Soin 
: 2 : a S =f 7 ee 
3 > a P eee” 4 ee 
" =: & 2 ae es "ae 
a db Seer : at 
a 'e ‘ 3 : oe et os , : ad A 
* s wer ‘ 4 ee 
‘ i Bey ‘ Se 
j 2 a a 
; 3 y Te 
i mea | : re - 
a $ ae ot Eg 
t : a + 7 3 ~ ¥ oF Zt. * ; a ae 
/ ae aes aks: 
: ‘ : es : : 2 aa . _. 
; z E sf oe, fe > ie 
E Ear ae ; ; =o 
Be i. ae © 4 a 
{ - ~ a be aa ; a ina 
j : Se cao se a . ae: 
a ee na oe ‘, 3 ia en Ba uit 
a "Rie amen 
+ be : a: ’ 7 : 3% <, 
Me pt . ae 
| Ae at i We j : hie = 
: a » a ea 
J - . oP Zi : i) Re 
; >, J M 7 % mt : mae 
ae eat . ote ed oa} Petes 
ve s : " - } ee 
<v . a . e 3 ; * i os 
f a - 3 imi pe: 
: ; = $ : . 44 
| ne ot oe 
N . 2 — * < is: 
Peed z 4 J he #, Z 7 ia ? 
‘ mf rem a Ss > ar 
22 g “—- 4 Ef , ms 
| a ss = a“ s A ed : a. 
) s . . : , 
: = Lx . : 5 = er: 
aay Y me .. LOR te ae 
2 oe ‘ 3 ? ee be M6 Nga 
# . he a ee #i < ’ $f ew . ; : ear 
: . - S Ps; A ae g nae 
| : J a " ma yd _— Ny 7 > : ee 
| =, 3 ae ; oe oe 
| Fi “@ z og e 3 me: 4 ; 7 % / nn Porehh 
| <) ae a : APA OO agen ers 
} ies 2 % ‘ .) “ht ’ . x =f. - J > < ™ 6 . . “9 
ee © OO. We ; rs , aos Y 
; 5 ' . ‘ “ > * Fi * ig td 
: a. bP ak ¥ . Pie. es Pe oy 
; 7 _ #9 : Fake + ae pare 
id } ioe S32 ae a 7 Me 
Se" i 7 23 
’ 2 Se 
ae 
; bet ea. ath 
i . , Lg 
} “ e OS 
| 2 a ee 
a: 
- co 
: “Ss 
‘ wi 
i Tee ag 
ge 
; he 8 
- oT 
: ae: 
| wet 
“ on 
, seed 
—S—C“C;SCSCS foci, be 
o-.. aa ae 
aa vr 
ret, Bey: 
) ces (B's 
os £4 ar. 
£4): a 
ae By 
fu ® 
Pa ae 
7 Tey, ey 
Tee 
Bs ae isles 
} ia i 
' FG 318 - a 
ey gee 
ie 
* a Se 
ee ah 
page 


THE AEROPLANE 10 SEPTEMBER 2, 1960 
and ASTRONAUTICS 


EVERY AIRCRAFT 

IN THE S.B.A.C. 
FLYING DISPLAY 

WILL CARRY 


Ce: 
i AIRBORNE FIRE PROTECTION EQUIPMENT 
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first in airborne 
Visit Graviner StandNo142 Are protection equipment 


GRAVINER - COLNBROOK - SLOUGH - 


BUCKS © Telephone: Coinbrook 2345 


G.81 
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as VY RWUCUARD 


3090970000808 - 


Following upon experience gained with Aeroweb in the Viscount, CIBA (A.R.L.) Ltd. have 
Vickers-Armstrongs have used this metal honeycomb in many over 20 years’ experience 
parts of the Vanguard, including the elevators. of honeycomb structures 
In numerous applications, especially for low and medium fro cicnnte,andiGuliaies. 
structural loading intensities, a metal honeycomb sandwich 

gives the best possible strength and stiffness in relation to weight, ledge thus gained is at the 
besides ensuring exceptionally smooth surfaces and remarkable disposal of designers and 
constructional simplicity. production engineers. 


See us on Stand No. 103 


Ir Enclosure A42 at the 
S.B.A.C. Exhibition. 


Aeroweb is a registered trade name 


CIBA (A.R.L.) LIMITED 
Duxford, Cambridge. Telephone: Sawston 2121 
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, a —_ eo 
TRANSPORT from the smailest car to 
the largest commercial vehicle on the road 
as on the most modern Diesel locomotives, 
Pyrene Fire Protection is the first choice. 
In garages and service stations too, 


SHIPPING As well as protecting ships 
of the Royal Navy, Pyrene Fire Protection 
Systems safeguard passenger and cargo 
ships, tankers, tugs, docks and harbours 
throughout the world. 


\ 


\ 
% \ 


AN 
Wy 


“WA 


OWL In the processing and storage of oil, 
and the production of petroleum, fuel and 
lubricating oils and all by-products-highly 
specialized Pyrene Fire Equipment—mo- 
bile, portable or fixed—is in universal use. 


SEPTEMBER 2, 1960 


of allkinds—in 
processing plants—in office blocks, shops 
and stores Pyrene Fire Appliances and in- 
stallations safeguard against every fire risk 
with the world’s widest range of equipment. 


Take for instance these 
“Pyrene fire safety developments 


in the aircraft 
world 


Side by side with the ever advancing development of 
aircraft—in design, power, size, range and purpose— 
marches the constant striving for increased safety. 

Fire safety is indeed a paramount consideration—and in this 
field the name “*Pyrene™ has been predominant for nearly 
half a century. “Pyrene”’ research and development has 
produced today’s most efficient fire detecting and 

fire extinguishing systems for the complete protection of 
aircraft on the ground and in flight, as well as Airfields, 
Airports and Administrative buildings. *‘Pyrene” Fire 
Detecting and Fire Extinguishing Systems are installed 

on many of the world’s leading aircraft, including the 
“Comet”, “Britannia”, “Viscount”, “Herald”, “Vanguard”, 
etc. “Pyrene”’ Crash Tenders are in service on many of the 
world’s airfields and have been supplied in large numbers 
under Contract to the R.A.F. and R.C.A.F 

New products are now being developed 

to meet aircraft fire problems 


of to-morrow. We would like to offer the service of our 
research engineers if you are faced with any form of fire 
hazard concerning modern aircraft or airfields. Please write to 
DEPT (A.9) 9GROSVENOR GDNS., LONDON S.W.1 Tel: VIC Tor1A 3401. 
We shall look forward to meeting you at 

$.B.A.C. FARNBOROUGH Indoor Exhibition Stand No. 63. 
Outside Exhibits (“‘Pyrene’”’ Crash Tender) Site E. 

Enclosure C.7. 


famous for fire fighting 
progress for 46 years 


Plants in Canada and Australia — Agencies throughout the World 


COMPANY 
LIMITED 
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Keep in touch—with BCC and the latest advances in communications techniques 


BCC's Type 400/100 VHF 15-watt Fixed 
Station makes other means of com- 
munication look a little old-fashioned. 
It's designed for the control of mobile 
systems, point-to-point links, ground/ 


air communications and similar uses. 
Two-way, single or dual frequency sim- 
plex, or duplex operation. Auxillary units 
available for extended orremotesimplex 
or duplex operation. Leaflet available. 


Consult our Systems Pianning Service for full information and guidance on communications systems planning 


BRITISH COMMUNICATIONS CORPORATION LIMITED 


Tel: High Wycombe 2501 


High Wycombe, Bucks 


Cables: BeeCeeCee High Wycombe 
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We. RIEENEIN 


: > 855g a 
TEST PLAN T 


<*. ee “ 


FOR ALL TYPES OF 
AIRCRAFT ENGINES, 
PISTON: TURBO-PROP 
TURBO-JET- ROCKET 


HEENAN TEST PLANT— 
was used to test the earlier types of 
aircraft engines —progressing in design to 
keep pace with each subsequent develop- 
ment, HEENAN ‘know-how’ still leads in 
Test Plant for the most modern engines 
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Quite a lot these days, and more 

all the time. Today Hurn Airport is the 
headquarters of Airwork Services 
Limited who have a nation-wide network 
of branches. A specialist technical 
organisation, they offer an unrivalled 
service to meet all the varied demands 
of aviation—and have been doing so 
since 1928. The entire industry is their 
customer: the manufacturers and the 
operators, both civil and military. Here 
are some of the main activities carried 
on by Airwork Services at HURN: 


THE AEROPLANE 
and ASTRONAUTICS 


AIRCRAFT ENGINEERING DIVISION 

Responsible for numerous airline maintenance contracts for operators in 
all parts of the world. Its activities include manufacture and provision of 
spares, modifications, repair schemes, crash reclamation, major 
overhauls, and the provision of on-site working parties at home or abroad. 
With an uninterrupted history of over 25 years on military work, it has 
extensive contracts on aircraft for the British Government and 

many foreign Governments. 

DESIGN ORGANISATION 

This fully-approved unit handles design, drawing, and experimental 
flight testing for many U.K. aircraft manufacturers. It covers all aspects 
of structural and associated work and has particular experience in 
Electronics, Radio, and Instrumentation. 

RADIO DIVISION 

Supplies all types of radio and navigational equipment and acts as a 
consultant on all communication problems. Also undertakes installation, 
overhaul, maintenance, and modification work on airborne equipment 
and airfield communication systems. 


AIRWORK SERVICES LIMITED 


35 PICCADILLY W.1 - Tel: REGent 8494 and Bournemouth (HURN) Airport, Hampshire - Tel: curistchurch 2732. 
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THE AEROPLANE 
and ASTRONAUTICS 


FARNBOROUGH 

AIR SHOW 

COVERED STAND NO.! 
OUTSIDE EQUIPMENT 
EXHIBITION 


All types of special hydraulic test equipment 
built to users’ own requirements. The unit shown 
was supplied to a large aircraft company. 


HML (ENGINEERING) LTD 


THMLS AIRCRAFT DIVISION 


16 


Experienced engineers at HML 


are always ready to get to grips with 


problems arising from the design 
requirements of modern hydraulic 
systems. You'll find HML Ministry 
approved units and components 
used and relied upon wherever high 


standards of performance are recognised. 


HML VARIABLE PRESSURE 
REDUCER VALVE 


The only pressure reducing valve on the 
market today that will maintain set reduced 
pressure under varying pressure and 

flow conditions. Pressure range 0-5000 p.s.i. 
Flow range 0-10 g.p.m. 


Head Office : 466-490 Edgware Road, London, W.2. 


HML EQUIPMENT INCLUDES : 


Pulsometer Pump Test Unit, High-pressure 
Filters, Hydraulic Propeller Test Benches, 
Autostatic Hydraulic Power Pack, Universal 
Hydraulic Tyre Remover, Aircraft Pump and 


SEPTEMBER 2, 1960 


Hydraulic Motor Test Rig, 
Air Bleed Turbines for 
Starting and Pressure 
Testing, Valves, Brake Test 
Unit, Tensioning Test 
Unit, High-speed Gear 
Boxes, High-pressure 
Accumulators, Hydrostatic 
Rig (Single and Double 
Acting), Universal 
Hydraulic Test Rigs Mk. Il, 
Mk. Ill and Mk IV 
(Diesel or Electric 
Powered). 


Harpers Yard, St. John’s Road, Isleworth, Middlesex. Tel.: ISLeworth 3011 DHB 8124 
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... where safety and accuracy 


depend 


on complete reliability in all circum- 


stances, “Belling-Lee” components are the 
UNFAILING choice of knowledgeable designers 


and engineers. Connectors for all purposes, low, 


medium and V.H.F., open or pressurised, vibration- 


and shock-proof, and circuit protection devices, are 


available in a range of products numbering over 


1,000 items. This is continually being expanded 
to meet the needs of advancing technology 
and techniques, and the increasing rigours 


of loading and environment. 


*‘*‘BELLING-LEE”’ 
ELECTRONIC 
COMPONENTS 2 


Typic al examples are shown of inter-chassis 


connectors (‘‘Unitors’’), vibration- and 


shatter-proof terminal blocks, sub-miniature oo 
co-axial connectors, and sealed panel fuse- . 
holders. We shall be pleased to see you at 
ar 
Stand 105 S.B.A.C, Exhibition, and tell you S-.. 
LONDON, W.i. 


about our othercomponents and the **know- 
how’’ that lies behind them, but if you 


i = cannot call, please write. 


grcndlesny 2 ak piece BE LLI AC LEE LT D 
covered by potents or registered . = . " 
5 I 


designs, or applications GREAT CAMBRIDGE ROAD, iF LD, MIDDX., ENGLAND 


Telephone: Enfield 3322 ~- Telegrams: Radiobel, Enfield 


PLUGS & SOCKETS - GLASS SEALS - CIRCUIT PROTECTION DEVICES 
Regd. TERMINALS - INTERFERENCE FILTERS - RECEIVING AERIALS 
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FUEL SYSTEM EQUIPMENT 


fitted 

seit : : to ALL AIRCRAFT 
eg rc displayed at 
a ee FARNBOROUGH 


@ FUEL PUMPS 
@ SPECIAL PURPOSE PUMPS 
@ FUEL RECUPERATORS 
@ FUEL FLOW CONTROL VALVES 
@ NON RETURN VALVES 
@ FLUID LEVEL SWITCHES 
@ AIR FLOW REGULATOR VALVES 
@ FLYLITE FUEL HOSE & COUPLINGS 


svc COMPANY LTD. 


SLOUGH : BUCKS . ENGLAND 
TELEGRAMS: PRIMING, SLOUGH 


TELEPHONE: SLOUGH 23277 


BO 


S.B.AC. EXHIBITION STAND N° 168 
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MEQHANISMS, FOR PRECISE 
OPERATIONS 18 ALL 
SOF TH 


i“ 


i WORLD 


3 Awe Ba 


FOR REEFING CORD LOADSSERG@MBSBb. to 1000 Ib. 
AND TIME DELAY 1 sO TO 15 Begonos. 


QUICK RELEASE*BOXES 


EJECTION SEAT, PARA TROP, HELICOPTER 
AND DINGHY HARNESSES. 


= we a 
| e ’ 
| BER ener FOR DAY OR NIGHT LOGAMIEIENGENAIRBORNE 


SuppLeS IN ALL TERR ARS is 


Ful ei: these Machenieatnad all 
dal Meta! ae Nen dard Parts, Metals and ‘Pop’ Rivets 


FARNBOROUGH 1960° STAND 252 


—— 


AIRCRAFT MATERIALS LTD, 


MIDLAND ROAD, LONDON, N.W.1 EUSton 6151 (10 lines) 
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STAND No. 129 
AIRSHOW 4197 


SS 
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SERIES 11] MODEL 2A/2B/SA. 
Recording on up to 20 channels A production model of the THERMIONIC 


with various degrees of automatic MULTI-CHANNEL RECORDER 


safety built in, Series H1 installa- SERIES III and Data Recording 


tions may be engineered to your Equipment, will be on view at our stand. 


precise requirements in over 60 You are cordially invited to visit us and 


different ways. discuss your recording problems. 


nae 
@eeeeeeoeeaeeaeaee0e0e20e20e20e0e0e0e0e080 Nd pe Please write or telephone your enquiries to 

Lon ‘4, 

oe 


Thermionic Products («Lectronics) Ltd 


TELEPHONE: HYTHE 3265 CABLES: TECHNICO HYTHE SOUTHAMPTON 


HYTHE SOUTHAMPTON 
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TRADE MARK 


BAKELITE | 


ave 


New age... 
New methods... 
New materials... 


CORK OO} 
ANee a 


zacor 


Take wing, or make fuselage and BAKELITE Plastics will be 
there. 

In the toolroom, at the bench, in the press shop, in the 
cockpit. Sections are formed on them, panels are moulded 
with them. 

Jet air is sucked past them, tails are tipped with them, 
noses are shaped with them. Pilots work controls through 
them, keep touch with ops. through them. 

BAKELITE Plastics have certainly come of jet age. 


* Laminated materials for jigs, tools and numerous com- 
ponents. 


* Polyester Resins for wing fillets, nose cones, air intakes. 


* Copper-clad Laminated for radio circuits. 


Materials manufactured by Bakelite Limited are marketed under 
the trade marks, BAKELITE, WARERITE, VYBAK and SHALON. 


Visit the Bakelite Stand No. 282. 


BAKELITE LIMITED 


REGO 


12-18 GROSVENOR GARDENS - LONDON - SWI - SLOane 0898 
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FIRST 
WITH 
FINNED 
BERYLLIUM 
TUBES 


This is 0.295°B 

with wall thickness 

of 0.040” It has 18 radial fins 
0.040” wide x 0.060” high 


7) 
/ FIRST 
=~ BERYLLIUM = 
CHESTERFIELD 
‘wer co «te / 
“\ 


THE CHESTERFIELD TUBE COMPANY LIMITED -CHESTERFIELD-ENGLAND:A MEMBER OF tHe G) crour 


CRC 69 
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Perfection in miniaturisation 

is achieved in new 

ULTRA TYPE UA60 INTERCOMM. 
Station boxes for fifteen or twenty-five 
services with push-button selection. 
Receiver push-buttons incorporate 


volume control. Edge lit panel. 


Equally suitable for British and 


American radio installations. 


TAILORED TO SPECIFICATION 


Please write for further information 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W3 - Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM - DATA PROCESSING EQUIPMENT 
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SYSTEMS L™ 


“For ill years we have been se itlered to 
supply Right simulators and other synthetic 
training equipment to the Air Forces of these 
nations:- 


Australia Germany 
Re Belgium Holland 
<< Burma India 


Denmark Israel 
United Arab Republic South Africa 
Ethiopia Sweder, 

France Switzerland 
United Kingdom 


STAND No. 226 | 


SBAC Exhibition 
Farnborough 
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new 
product 
for plastics 
reinforcement 


conceived by Fibreglass Ltd. 
christened _ type 301 roving 
to be married to epoxide & phenolic resins 
see it at §.B.A.C. exhibition, Farnborough on stand no. 21 


alternatively write for details. 


the backbone of reinforced plastics 


FIBREGLASS ST HELENS + LANCS + TELEPHONE ST HELENS 4224 
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Comprehensive, in 
control and instru 


including airborne. 


ieleham) lone in Europe is supplying complete 
Ltot approved integrated flight control systems 
for supersonic aircraft. 


E|LIOTT alone is in quantity manufacture of a complete 
inertial navigation system. 


Blind landing facilities are being designed 
E|LIOTT ; 4 ; 

for incorporation as an integral part of the 

Vickers VCr1o Autopilot system. 


Complete integrated fuel management systems 
E{|LIOTT : : ‘ 
are being designed for a number of different 
types of aircraft. 


ELLIOTT 


Airport Works + Rochester - 


Eighteen Elliott Divisions are serving the aircr 


Airborne Digital Computers - Aircraft Engine Instru 

Test Equipment - Black Automatic Controls - Digital 
Valves - Guided Weapons - Gyro - Inertial Naviga 
Military Aircraft Controls - Radar - Relay - Servo Com 
Transport Aircraft Controls. 


Ey A member of the Elliott- Automation Group 
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tegrated guidance, 
mentation systems 


- digital computers 


4U a! engineers are at your 


service at Farnborough to discuss 
problems of aircraft guidance, control, 
instrumentation and communications 


| STANDS 229/250 


— 


BROTHERS (LONDON) LTD 


Kent. Chatham 44400 Elstree Way - Borehamwood « Herts. Elstree 2040 


aft industry: 


ments - Aircraft Service and Repair - Automatic 
_and Analogue Computing Services - Electronic 
tion - Microwave and Electronic Instruments - 
ponents - Systems Study - Telecommunications - 
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Next week 


28 SEPTEMBER 2, 1960 


let’s talk about tomorrow... 


New designs mean new materials, new problems — problems 
that might be solved by new Marston fabrication techniques. 
We'd like to discuss this with you at Farnborough. 


Stand No. 126 S.B.A.c. Flying Display and Exhibition 


MARSTON EXCELSIOR LTD., FORDHOUSES, WOLVERHAMPTON 
A subsidiary of Imperial Chemical Industries Ltd. MAR.294 
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= 
=> 
=> 


| CaReewr 


Matching man’s swiftest soaring thought, 


showing the best way to pack a punch— 


—The products and services of the 


M.B.M. Group meet the urgent needs of the day. 


Operations cover: eiectro-mechanical 
components and equipment, electronic equipment 


and complete systems. 


Products include: aircraft lighting systems, miniature 
micro-switches, pressure switches, 

butting connectors, terminations, plugs and sockets. 
Services embrace: design and development, 


manufacture, environmental testing, packaging. 


Immediate action available from: 


TECHNICAL SALES OFFICE 


M. B. METALS LIMITED 


VALE WORKS * PORTSLADE * SUSSEX * ENGLAND 
Telephones: Technical Sales Office: Hove 46275. Works: Hove 48623 
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ELECTRICAL 


CONNECTORS 


THORN AN SERIES 


The Thorn AN series of electrical connectors includes solid shell/ 
general purpose, pressurised and environmental resisting ranges. By 
specifying Thorn, designers are assured of a genuine AN connector for 
their installations . . . a connector designed strictly to the current 
MIL specifications. 


Note these outstanding design and operating features. 
* Die-cast aluminium alloy shells cadmium plated for corrosion resistance. 


* Resilient insert eliminates shrinkage problems and ensures superior 
electrical performance through high arc resistance, high dielectric 
strength and low moisture absorption. 


* Thorn grommet increases flash-over and creepage distances, excludes 
dirt and moisture. 


* Pressurised, water-tight, radio-quiet assembly. 
* Maximum performance, minimum weight. 


THORN PYGMY PT SERIES 


A new range of miniature connectors that satisfy the requirements of 
R.C.S. 321 (Category 40/100, class H.2 sealed items). Thorn Pygmy 
connectors are ideal for applications where space is limited and weight 
represents a critical factor of the installation. 

* Heavy gold plating over silver on all contacts. 

* Performance unimpaired over a continuous temperature range from 
—40° to +100°C. 

* Visual and audible inspection of coupling—perfect for “blind” locations. 


* Three-point bayonet lock; perfect axial alignment of mating parts at 
all times. 

* Five-key polarisation—positive protection against mis-mating or cross 
plugging. 

* Miniaturised—light weight—compact. 


See us on Stand 132 
Farnborough Air Show 


THORN ELECTRICAL INDUSTRIES LTD SPECIAL PRODUCTS DIVISION (INCORPORATING COMPONENTS AND CONNECTORS) 


GREAT CAMBRIDGE ROAD ENFIELD MIDDLESEX TEL: ENFIELD 5353 
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TITANINE AIRGRAFT FINISHES 


are used for the internal protection of 
the de Havilland COMET 4B 


The Comet 4B can be distinguished from the familiar Comet 4 by its longer 
fuselage, shorter wing-span and absence of nacelle fuel tanks. 

Seen here is one of a number ordered by B.E.A. Flying at well over 500 m.p.h., 
the Comet 4B can carry up to 102 passengers and is designed to be 

especially profitable over stages up to 2,500 statute miles. 


TITANINE AIRCRAFT FINISHES cotmmate - voxpon - swe 
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munications 


BURNDEPT LiMiTED 


aes 


BURNDEPT 
eS 


- | UE BEACONS 
v WE. & U M. F ae 


LIGHTWEIG GHT 
EQUIPMENT | . NRPRBORNE TELECOMMUNICATION 


BE.219, BE.255 & BE 


THE SARBE U.H.F. SEA-AIR RESCUE BEACON 


(BE.240 and BE.241) 
Developed by Burndept Ltd., sponsored by the Ministry of 
Aviation—completely compatible with all N.A.T.O. U.H.F. Air- 
borne Communication Sets. 


Now in production for the Royal Navy 
and the Royal Netherlands Navy 


THE TALBE V.H.F. SEA-AIR RESCUE BEACON 


(BE.226) 

In production and in use in: 

the Royal Navy - Royal Australian Navy - the Indian Navy 
and many Foreign Services. 


MULTI CHANNEL V.H.F. LIGHTWEIGHT 
TRANSMITTER-RECEIVERS—ARB approved. 


BE.255—117-134 m/cs. complete kit. 5 channels immediately 

available. Crystals can be changed while airborne. 11” x 74" 

x 42”. Weight 8 Ibs. Transistorised Power Supply—12 or 24 

volts. Fully tropicalised. 

In production and should be available at approximately £140.0.0 


BE.256—Fully remote-controlled version of BE.255 (115-134 
m/cs.)—in progress. 


BE.219—Single Channel V.H.F. completely reconditioned E.1.D. 
Release Single channel emergency T.R. Battery or Mains Power 
supply—24 volts. Dimensions 94” x 44" x 7". Weight 9 Ibs. £90.0.0 


Above prices are subject to our usual terms and conditions of sale. 


V.H.F. Telemetry Transmitters—Frequencies from 90-160 
m/cs. Dimensions 11” x 44” x 34”. Weight 6 Ibs. Power supply 
—24 volts. 


Enquiries to: CONTRACT SALES DEPT. 


BURNDEPT 


ERITH - KENT : Telephone: Erith 33080 
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Safety in numbers 


.. . the number of years of development 
behind current designs... and the number of 


users... underline the superiority of R.F.D. 
inflatable equipment. Lifejackets and Liferafts 


with the maximum efficiency and the minimum 


of weight. 


COMPANY 


AIR-SEA SURVIVAL EQUIPMENT 
Choice of the World’s Leading Airlines 


iTD 


R.F.D. COMPANY LIMITED - GODALMING - SURREY 
Telephone: Godalming 1441 Cables : Airships, Godalming 
Alsoin: N. IRELAND - AUSTRALIA. CANADA - U.S.A - AFRICA 
HOLLAND - SWEDEN - FRANCE - DENMARK - NORWAY - GERMANY 
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If we were asked for a paint process for this project, 
S.B.A.C. 


DOCKERBLAZE Fluorescent Finish See us on 
STAND No. 276. 


—for greatest safety and ease of recognition in all weathers. 


we would recommend from our extensive range 


DOCKERS’ AIRCRAFT MATERIALS 
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=——= YESTERDAY'S G<n 
——# prea... 


Fast, efficient air travel, unhindered by dark- TO DAY'S 


ness or the vagaries of the weather: vast 


distances covered at incredible speeds — REALITY 
truly a dream come true! 


All this has been made possible by man’s 

skill in overcoming the problems of aerial 

transport and by the use of radio in its 

control. 

In the field of radio, Amalgamated Wireless 

(Australasia) Limited, has made important 

contributions to the safety and efficiency of Sen out ahead ot i Se 
air travel. The company has created a proud Exhibition $.B.A.C. Show grit 
record of service to the industry and holds a All enenibies to Mercont’s Wire- 
prominent position as manufacturer of radio laa Taleioaa Co. lid. Chelns 


equipment for all types of aircraft. faed 


AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


Australia’s National Wireless Organisation 
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A new generation of 


AIRADIO EQUIPMENT 


Transistor Reliability 


»- Component Reliability 


=we- Environmental Reliability 


MARCONT’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD - ESSEX - ENGLAND 
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AD 160 AD 160 

V.H.F. communication sys- V.H.F. communication sys- 
tem. V.H.F. Transmitter type tem. V.H.F. Receiver type 
6400 (short §{ ATR. 14 lbs.). 6401 (short } ATR. & lbs.). 


AD 260 AD 260 AD 260 AD 260 
j V.H.F. Navigation system V.H.F. Navigation system. V.H.F. Navigation system. VHF. Navigation system 
: V.H.F. Receiver type 6401 Navigation unit 6402 (short Glide Slope Receiver type Varker Receiver type 6403 
(short } ATR. 8 lbs.). | ATR. 9 lbs.). 6404 (short } ATR. 6 lbs.). (dwarf short | ATR. 3 lbs.). 


! AD 360 AD 308 
Automatic Direction Finder Radio Teleprinter Receiver. 
ADF Receiver type 6407 Receiver type 4486 (short 4 


(short 4 ATR. 18} lbs.). ATR. 9 lbs.). 
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DATA HANDLING te) LAAT ea Ue ast) 
Civil and Military TT, f } A I 
Be 4 Digital and Te 4] | 
' Analogue Systems. ee = 


: / 


ero ae 


LONG RANGE 
HEIGHT FINDER 
a — The Marconi $244 is the most 


as a: — advanced and accurate height 
finder in the world. In 
conjunction with the Marconi 
| control system it can handle 
15 random targets per minute. 
Height references are related 
ma\} to a shock mounted artificial 
os is | horizon which overcomes 
i the instabilities inherent in 
| all large supporting structures 
and gives the greatest known 
; | accuracy. The equipment 


rs operates satisfactorily in 

all weathers and climates 
STORM WARNING RADAR from Arctic snows to 
The Marconi SNW 51 is designed to present accurate pic- tropical monsoon precipitation. 


It may be ‘radomed?’ for 
protection but will withstand 
wind speeds up to 120 

knots without ‘radoming’. 


tures of storms and rain producing clouds over ranges up to 
200 n. miles. It meets the needs of Meteorological Depart- 
ments and Civil Aviation Authorities, particularly where data 
gathering from distant recording posts is uneconomic or ham- 
pered by inaccessibility. It is used by the British Ministry of 
Aviation and in Australia, Southern Rhodesia, British East 
Africa and China. Its main features include: (i) Full off cen- 
tring on displays; (ii) controlled camera recording facility; 
(iii) remotely controlled tiltable aerial; (iv) Iso-echo presen- 
tation. 
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AIR TRAFFIC CONTROL SYSTEMS 


The Marconi $264A 50 cm. radar is the most advan- 
ced air traffic control radar in the world. It will oper- 
ate anywhere, including mountainous country, in all 
weather conditions. It is designed for the control of 
jet aircraft from take-off to 150 miles plus, 
combining the three roles of Airfield Control, 
Terminal Area Control and Long Range Air- 
ways Surveillance. Several versions are now 
i - available to suit varied circumstances and continuous 

research is being devoted to ensure continued 

progress and development of Marconi 50 cm. radars. 


= , 3 . ide —~ 3 2 | 
Reply gen tae Se 


Marconi’s offer a complete consultancy and engineering 
service in the installation of radar systems. All Marconi 
radars and data handling equipment have been designed 
for integration into the most advanced air traffic con- 
trol and defence systems at present in operation or 
contemplated in the forseeable future. Marconi radar 
is in constant use in 36 countries. 


LONG RANGE SURVEILLANCE RADAR 


This versatile radar can be adapted to a diversity of applica- 
' tions. The Moving Target Indicator eliminates the echoes 
: from stationary objects. Distortion of the reflector profile is 

revented by the main member being a 6’8” diameter tube, 
ee giving increased accuracy over a longer life. A unique SURVEYED - PLANNED - INSTALLED - MAINTAINED 
mechanical design feature ensures that the turning gear is 
unaffected by slight subsidence of the site. Like the $244 the 
equipment is ‘all weather’ and ‘all climate’ and will withstand 
wind speeds up to 120 knots without ‘radoming’. CHELMSFORD - ESSEX - ENGLAND - 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED 
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COMPRESSOR WHEELS 


DROP FORGED 
CLOSE TO FORM 
ENGINE DISCS [ie | 


up to 


large diameters 
produced on this 
25-TON 


Counter-Blow 
Hammer 


in 
Stainless Steels 
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Pe OR dit Ata aren 


Heat Resisting 
and 
Vacuum Melted 
Steels 


ihe 


‘Nimonic’ and 
Titanium Alloys 
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New developments 
in the air 
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The multi-channel 
TRAFFIC ANALYSER 


Portable self-contained equipment automatically displaying 
a continuous analysis of channel utilisation and message totals 
from radio and telegraph networks. 


THE MULTI-CHANNEL TRAFFIC ANALYSER GIVES .. . 

Details of the amount of traffic passed on every circuit 
under review. 

The number of individual messages or transactions 
within the same period. 

The average time of each message. 


An indication of those channels becoming overloaded or 
redundant. 


Provision for analysing very short time periods to check 
“peak” traffic. 


All readings continuously displayed on counters mounted 
on the front of the equipment. 


All readings in real time units ready for plotting. 
Continuous or selected fixed period readings at the turn 
of a switch. 

Automatic camera recording of readings if required. 
Analysis of several circuits simultaneously. 


++ ++ + + £H HF 


the new era 


“"“NEWMARK 


LOUIS NEWMARK LTD., INSTRUMENT DIVISION, PURLEY WAY, CROYDON 
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meet aerodrome equipment 


YORKSHIRE SUPER REFUELLER 


HERTFORD REFUELLER 

A higher capacity refueller—with an extra measure of efficiency. 3,680 gall, capacity 
—two hose reels, for either 150 g.p.m. through each 100 ft. of 2” bore hose, or 250 
g.p.m. through each 60 ft. of 24” bore hose or 100 ft. of 24” collapsible hose. Alter- 
native open line refuelling rate of 120 g.p.m. through each line. 


10,000 gallons capacity, mounted on an A.E.C. 
Mammoth Major Mark III 6-wheel chassis. With a 3” 
hose, a refuelling rate of 600 I.G.P.M. on a single 
line service can be maintained. Fitted with a Filter/ 
Separator Unit. 


FLOATING SUCTION UNIT 
Designed to ensure that clean fuel is drawn at all times 
from the highest level of liquid, allowing sediment and 
water to settle in the tank. A low level cut-off switch can 
be incorporated. 


B.P./ZWICKY SHOCK ALLEVIATORS 


This liquid shock damper considerably reduces fluid peak 
pressures when fast valve closures occur. Particular ap- 
plications are the protection of aircraft tanks, meters in 
the pumping circuit, nozzles, hoses and pumps. 


SLOUGH - BUCKS —fe/. SLOUGH 21201- 
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ANGUS DISPENSER 

The unit is mounted on a Karrier Gamecock 9’ 7” Chassis 
and is powered by a light diesel engine fitted with a side 
power take-off. Capacity is either 600 I.G.P.M. at 32 p.s.i. 
or 750 1.G.P.M. at 48 p.s.i. through two 60’ x 3” hoses. 


RUNWAY SWEEPER/COLLECTOR 
Now, more than ever, it is absolutely essential to have 


NOZZLES 
, Zwicky Nozzles are produced as trigger 
‘ operated and automatic shut-off types. They 


incorporate a strainer and have a very high 
performance, suitable for a wide range of 
fluids. Newest addition to the range is the 
Zwicky 2” Slow-Close Nozzle. 


= Zwicky Products include 

FILTERS - PUMPS . HOSE REELS 
and a wide variety of 

. VALVES - SWIVEL CONNECTIONS 

EMERGENCY STOP CONTROLS 


| All Zwicky Refuelling Units and Hydrant Dispensers can be supplied fitted with water separators. 


clean runways. The Zwicky Runway Sweeper/Collector 
is capable of sweeping over 650,000 sq. ft. per hour and 
can be completely controlled from the driver’s cab by one 
operator. 


PRESSURE CONTROLLERS 


Designed primarily for aircraft refuellers, 
hydrant dispensers, or hydrant mains 
systems, these controllers have a high degree 
of sensitivity. 

They are adaptable for a variety of duties. 


VENTURIS 

Zwicky manufacture for use in conjunction with their 
pressure controllers, a wide range of fixed and variable 
venturis for calibrated sensing of hose end pressures. 
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* Inaugural flight London-Nairobi mid-August, 11 hours flying time. 
- Three flights per week thereafter, in each direction. One 


flight continues to Dar-es-Salaam. 
Contact your travel agent for details. 


EAST AFRICAN AIRWAYS IN ASSOCIATION WITH BOAC 
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Ticker-tape machines installed and maintained 
to the requirements of the Ministry of Aviation by 
The Exchange Telegraph Co. Ltd. 


Honeywell Micro Switches 


; This is a typical message transmitted in code by 
ticker-tape from the “‘Telemove’ room to executive 
oe ee officers at London Airport. Many messages are 
vital for Air Traffic Control; others ensure a 
WRITE OR SEND THE COUPON welcome for passengers on arrival. All have to 
TODAY to be transmitted promptly through ticker-tape 
Honeywell Controls Limited, machines and Honeywell Micro Switches make an 
Ruislip Road East, Greenford, important contribution to their efficient operation. 
Middlesex. Waxlow 2333. These tiny devices are already widely used by 
many branches of the aircraft industry. In the 
Viscount undercarriage, for example, they help to 
bring the aircraft safely in to land. Here, and 
in the ticker-tape machines, the switches have a 
life in excess of 1,000,000 operations. 
Because of their reliability, precision and long 
life, Honeywell Micro Switches get (and give) VIP 
treatment wherever switching circuits are devised. 


1 am interested in using your Micro 
Switches for 

Please send me: 

Catalogue 

Descriptive leaflet MIC2 


Position : —eennngaeivhe 


Branches in the principal towns and 


Honeywell 
cities of the United Kingdom and 
throughout the world. ’ . ° 
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Reliability of Saundérs Spherical 
Plug Valves, the leading aircraft 


fluid control since 1942. _ 
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From the coracles of prehistoric times to the jet airliners of to-day, fast 
efficient transport has been the key to the progress of civilization. 
But with each major improvement, the associated problems of operating 
each form of transport have grown in complexity, and now demand as much 
attention as the improvement of the land, sea or air vehicles themselves. 
In the case of aviation, more airlines, faster aircraft, bigger airports - all 
combine to compel those in charge of air traffic to cry out for modern, 
fast data processing equipment. SATCO automatic air traffic control is a 
practical solution to their problems. 


EFFICIENT TRANSPORT MEANS PROSPERITY 


( 


SIGNAAL AUTOMATIC AIR TRAFFIC CONTROL 


Satco comprises the ground equipment to predict, coordinate, check and 
display the movements of air traffic en route and in terminal areas. It provides 
an extremely rapid method of calculating flight paths, for assessing potential 
conflicts and for coordination between Area Control Centres. Special features are 
) included for military / civil coordination and for the control of jet-powered traffic. 


1 The system has been ordered by The Netherlands Government and the first 
{ phase is now on operational test. 
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N.V. HOLLANDSE SIGNAALAPPARATEN - HENGELO - NETHERLANDS 
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i Firth Cleveland handles the whole job 


We manufacture specialised equipment for handling 
aviation fuel at every point from bulk storage to 
aircraft engine—specialised equipment for filtering, 
pumping, controlling, metering, transporting, 


and 


specialised instruments for indicating 


fuel quantities and rates of flow. 


Our 


products, which are subjected to stringent 


tests in the Firth Cleveland Test House at 


Treforest, ensure delivery of fuel to the aircraft 
in clean, dry and safe condition. 


Fram 

filter and 
strainer for 
pump 
protection 


Fram 
separator/filter 
removes water 
and solids 


Firth 
Cleveland 
centrifugal 
pump 


Fram 
Microfilters 


. 
4 


Seeeves 
Setesers 


ed 


Gilbarco/Firth Cleveland gauge 
indicates level in deep storage tanks 


Contents gauges for airfield 
bulk storage fuel tanks 


SIMMONDS AEROCESSORIES LTD + FIRTH CLEVELAND INSTRUMENTS LTD. 
STORNOWAY HOUSE. CLEVELAND ROW, LONDON, S.W.! TELEPHONE: WHITEHALL 2166 
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S.B.A.C., Farnborough 
Indoor Site 180 


Outdoor Site «S’ 


eS a 


Se OI 


Firth Cleveland 
Flowmeters 
and Pacitor 
fuel gauges 


fuel dispenser 
vehicle for 
hydrant system 
refuelling 


Be Fr 


Firth 
Cleveland 
flowmeter 


Pacitor 
fuel 
gauge 


MEMBERS OF THE FIRTH CLEVELAND GROUP 


el 


flow control valves 


Simmonds BP 
shock 
alleviators 


CRC37G 
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uorescent Lighting Fitting 


Terminal Block” 


C.W.C. EQUIPMENT LIMITED 


are specialists in the design and manufacture of double pole and single pole tumbler switches ; Co-axial and 
multipin connectors; wiring assemblies and wiring systems, for all aircraft and missile applications. 
Other products include : Fluorescent Lighting Fittings. 
Panel and Indicator Lamps. Special-to-type Relays. 


Coin Box Mechanisms. Etc., etc. 


We can provide complete wiring harnesses, cable assemblies and wiring components to your special requirements 
we have the right connections. 


If your wires are crossed, bring the problem to us, 


C.W.C. EQUIPMENT LIMITED @@BIp> Kings Grove, Maidenhead, Berkshire 
Telegraphic Address: Duraquip Maidenhead 


Phone: Maidenhead 2275/7 
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ies 


Visual indication of faults which may develop in 

electronic gear is the only swift and foolproof method of 

detection. We, at Page Engineering Co., have designed and perfected 
a number of visual centralised warning systems adaptable to any 


: & electrical and/or electronic circuit. Remember, for 
(Em standardised electrical components for aviation and industrial use 
s nse a or for expert consultation on your particular problem, contact 
Page Engineering. For a copy of our catalogue, just write your 
Cz) name on your company letter-heading and send to: 


PAGE ENGINEERING CO (Sunbury-on-Thames) LTD 


BA g F Page Works Forge Lane Green Street Sunbury-on-Thames Middlesex 
Telephone: Sunbury-on-Thames 4242 (3 lines) 
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and ASTRONAUTICS 


IN DEFENCE 


To a greater extent than ever before, defence is today a matter of anticipation. The efficacy of different 
counter-measures is directly related to the accuracy and scope of warning equipment. 


This is especially true at the strategical level where massive Decca-built long range radars are constantly 
ready to set in motion the weapons of interception. 


Behind this primary line of protection, however, there are many calls for radars of a like reliability for specialised 
functions; these equipments, too, Decca design and manufacture, from the very large but transportable installa- 
tions through the whole range of military radars to the compact equipments that are fitted into aircraft. 


Every one of this great series, advanced in conception, low in capital and operating costs and dependable in 
service, has a distinct and essential contribution to make to defence systems, in which no link can be any- 


thing but of the strongest. 
DECCA RADAR LIMITED - LONDON - ENGLAND 
@® OR 144 
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Aluminium 
Alloy 
Castings 


Surface 
finish 
castings 
of close 
f dimens.onal 
. accuracy 
; for the \ 
} Specto , 
Camera Gun 
used in the 
English 
Electric 
Lightning F 


i 


Lo B Sibi le < -. 
. +! 
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: WILLIAM MILLS LIMITED FRIAR PARK FOUNDRY FRIAR PARK ROAD WEDNESBURY STAFFS 
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store —_ 
CATHODEON 


as 
ie 


MINIATURE 
THERMOSTATICALLY 


CONTROLLED 
| : : OVEN 


GENERAL DESCRIPTION 


This oven was designed specifically for accurate temperature 


ACTUAL SIZE 


x aoe control of Style “J” Quartz Crystal Units but is ideally suited \ 


for other components such as transistors, diodes, thermistors, 


etc., which are sensitive to ambient temperature variations. 


Heat control is achieved by a bi-metallic thermal switch. 


Capacity of the inner shell 4” x 3” x $}” (2.0 x 0.9 x 2.3 cms). 


Overall dimensions 1}” x 4” x 2§” long (3.2 x 2.0 x 6.6 cms). 


i Weight 14 oz. (43 grms). 


erg OPERATING DATA 

6v or 12v supply. Power consumption 4.6 watts. 

Temperature settings between 50°C and 85°C. 

Standard tolerance on setting is +.2°C but +.1°C 

can be supplied. 

Temperature differential over the operating 

temperature range is within +2°C of the setting-up ‘ 
temperature. The heating-up time is less than 

5 minutes from +20°C to +85°C. 


LINTON CAMBRIDGESHIRE 
TELEPHONE LINTON 501 (4lines) 
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— Atrcraft Refuelling Equipment 


COMMANDO HYDRANT DISPENSER 


An all-purpose vehicle for underwing pressure 


fuelling of all the latest types of jet aircraft 
which has been developed for and in conjunc- 
tion with AIR BP. The dispenser incorporates 


° two separate fuelling circuits. 


GENERAL PERFORMANCE 
Front Deck Hoses: Rated Condition 400 


Imperial gallons per minute—200 g.p.m. each 


; line. Suitable for fuelling Caravelles, Comets, 
etc. 

Upper Deck Hoses: 600 Imperial gallons per 
minute—300 g.p.m. each line. Suitable for 
\ fuelling Douglas D.C.8, Boeing 707, etc. 


MANUFACTURERS OF: — 


Microfilters 


— 


Coarse Filters 

Air Eliminators 

Water Separators 
Lubricating Oil Dispensers 
Couplings, Etc. 


Licensees and agents throughout the world 


FRANCE AUSTRALIA TUNISIA ARGENTINE REPUBLIC 
Rellumic—France, National Vaive & Engineering Rellumit—Tunisia, Monsieur Beuret, 
123, Avenue du General de Gaulle, Co. Pry. Ltd., 16, Rue de Colmar, Casilla de Correo 3419, 
: La Garenne-Colombes. 27, Manton Road, Huntingdale, Tunis Buenos Aires. 
Victoria. FRENCH EQUATORIAL AFRICA 
Claude Roland, 
MOROCCO GERMANY BP. 1330, DENMARK 
Rellumit—Morocco, Dakar. A/S AP. Botved, 
78, Rue Amira! Courbet Rellumit—Frankfurt, 4, Trondhjems Piads, 
: Casablanca 7 90, Mainzer Landstrasse BRAZIL Copenhagen. 
Frankfurt-Main. Nordon Industrie Metaliurgica Ltda. 
Caixa Portal 198, 
SPAIN BELGIUM Sao Paulo. INDIA 
Rellumit—Madrid S.C.AP.! ITALY A.C.M.E. (Private) Led., 
—= +i 72, Chaussee de Haren Rellumit—Rome, — “+ 
wane Vilvorde 46/48, Via San Marino pedclid 
Rome 
SWEDEN ALGERIA PORTUGAL SOUTH AFRICA 
Belos A/B, Rellumit—Algeria, Tecomaque Holcung, Van Maasdyk (Pry.) Led. 
Alviksvagen 30, 19, Rue Michelet Rua da Soudade Farmaceutica, 11-15, Loveday Street Ext., 
Stockholm-Bromma. Algiers 40-1°F, Lisbon Johannesburg. 


RELLUMIT (LONDON) LTD., Chandos House, Palmer St., London, S.W.1 Tel.: Abbey 3304 (5 lines) 
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7 = Building to beat 
the weather 


Smiths Aviation Division is playing a vital part in 
the development of all-weather operation of air- 
craft. The latest advances in fully automatic land- 
ing will be on show at the Smiths stand at 
Farnborough, together with the full range of 
ignition accessories, fuel contents systems, flight, 
navigational and engine instruments and equip- 
ment, small motors, servos, synchros and gyro 
& units—and the new ATR construction system for 
standard packaging of electronic and similar 
equipment. Make a note now to look us up on 


STANDS 1:2:3:4 


STRAIGHT IN at the main entrance, TURN LEFT 


...@nd there we are 


(MIT IIG oswsersne 


KELVIN HOUSE, WEMBLEY PARK DRIVE, WEMBLEY. MIDDLESEX. Phone: WEMBLEY 8888. Grams: AIRSPEED,WEMBLEY. Telex: 25366 


TGA Smet 
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| Another 10 tons for 
i : a satisfied customer 


FIRST CLASS 


€ é 


: STOCKS 


are always immediately available at our 
warehouse, where we carry an extensive 
range of sheets, strips, bars, tubes, angles and 
extruded sections in aluminium and alum- 
inium alloy. We are approved stockists of 
materials conforming to D.G.1. and A.R.B. 
specifications, as well as commercial grades. 
Our reputation for helpfulness is based on 
speedy and efficient service at all times to 


all parts of the country. 


For aluminium ring 


BOWES PARK 8431/8 


W.Wilson & Sons (London) Ltd 


| 114 Nightingale Road London N.22 
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ant ee arts” 


1g 


A high-accuracy, frequency-modulated radio-altimeter, intended primarily for 


Announcing the 


integration into an automatic landing system. Measures altitude to within 3 feet 


STR40 RADIO =o o: 3°, whichever is the greater. Accurate to within 1 foot at touchdown. 
Silicon transistors provide maximum reliability. Weight, including aerials, is 


ALTIMETER approximately 18 Ib. 


The STR40 Radio Altimeter together with many other STC Radio 
Navigation and Communications Equipments will be on the STC Stands 
146-149 at the S.B.A.C. Exhibition, Farnborough. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London W.C.2 
RADIO SYSTEMS DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON N.!! 
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Travel on vacation in any British 
pressurised Airliner and the air 
conditioning equipment will have 

been produced and supplied by Normalair . . 

take with you the world’s most advanced and revolutionary underwater 
swimming set and it will be a product of the Normalair Industrial Division. 
Normalair Ltd. is Europe’s largest producer of Aircraft cabin air conditioning 
equipment and has unrivalled experience in the production of breathing 
equipment of all kinds—enjoy your holiday with the knowledge that 
Normalair technical achievements will add to your comfort and pleasure 


both there and back and when you're there. 


YEOVIL, ENGLAND. Specialists in Environmental Control Systems 
NORMALAIR INDUSTRIAL DIVISION, 27/3! Minshull Street, Manchester I. 
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Aeronautical instrument design must 
needs keep ahead of aircraft development if advanced 
types are to give their best performance. The Brown 
Gyrotwin follows the now famous Brown Master Reference 
Gyro Mark 1 which was the first in the world. 

It is smaller and lighter and even more accurate. As before 

it transmits a stable reference point to pilots’ instruments 
and remains undisturbed by aerobatic manoeuvres. 
Full technical information is available on request. 


AND IT’S ALL BRITISH 


GYROTWIN 


AIRCRAFT MASTER REFERENCE 
More accurate-more compact-lighter in weight 


DEMONSTRATED ON OUR STAND No. 225, S.B.A.C. DISPLAY, FARNBOROUGH 


S. G. BROWN LTD. SHAKESPEARE ST., WATFORD, HERTS. ENGLAND TEL: WATFORD 27241 GRAMS: SIDBROWNIX. WATFORD 
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SOMETHING 


AT THE SHOW 


Visitors hope to see (and manufacturers strive 
to have) something ‘‘ new ”’ at the show. 

The combination of an extensive programme 
of electronic research and development, 

and a close association with the aircraft 


industry, enables Ultra Electronics Limited to 
provide new equipment to meet the require- 
ments of every new advance in the design of 
aircraft. Two recent developments to be seen 
at Farnborough this year are illustrated below. 


STAND No. 275 


NEW COMMUNICATION CONTROL NEW ENGINE CONDITION ANALYSER 
EQUIPMENT TYPE UA 60 TYPE UE 91 


This allows engine 
temperature and vibration 
conditions to be kept under 
continuous observation. 
The values can be assessed 
at a glance or measured 
accurately by means of the 


calibration arrangements 


Introducing push-button selection with volume provided. It gives immediate 


control incorporated in push-buttons. This 


evidence of impending trouble. 


enables the station box to provide fifteen A variant, Engine Vibrator Indicator Type UE 920, is also 
services on a panel less than six inches by three being shown. This instrument displays vibration information 
inches. Equally suitable for British and American quantitatively on four moving-coil instruments. Excessive 
installations. Tailored to specification. vibration operates warning lamp. 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - WS -_ Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM - DATA PROCESSING EQUIPMENT 
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FOKKER F.27M TROGI 
‘ , A well-tried may 


SHIP 


Be cle 


VERSATILITY OF MISSIONS 


Personnel transport (40 passengers and 1,000 
lb luggage) 

V.LP. Transport (6 V.LP.’s and staff of 20) 
Mixed Cargo/Personnel transport 


Medical evacuation (24 litter patients) 
Paratroop Assault (45 fully equipped para- 
troopers) 


Supply dropping 


e Military cargo transport 

ee Easy handling of bulky military equipment 
due to low floor level and large 91" x 70” 
cargo door. 
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ROVAL NETHERLANDS AIRCRAFT FACTORIES FOKKER 
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1960 S.B.A.C. Show and Display 


— 


TAYLOR- 
HOBSON 


‘TALYVEL'’ 


As used by the leading Aircraft Companies 
of the World 


The World’s first electronic level 


TAYLOR TAYLOR 


& HOBSON 


LEICESTER, ENGLAND F A DIVISION OF RANK PRECISION INDUSTRIES LTD 
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a —\S$ | ~THE sPACEMAN 
and the Hostess... 


Satellites and Saucepans, Nose Cones 


ae 
he and Candlesticks, from the 
hae inhospitable inky blackness of outer space to 
oa the welcoming, softly illuminated 
Ss el Dinner Table, “‘ Staybrite” Stainless Steels 

4 are playing their part. Spacebound 
or Earthbound, the versatility of these 

"i special Steels opens up new 

n realms of exploration, where the research and 
= production techniques of Firth-Vickers 

i. will continue to lead the way. 


Na i STAIN LESS. STEEL 


FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 
is the only Company in Europe to devote its 
activities exclusively to the production and 
development of stainless and hect-resisting steels. 
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MORE AND MORE FROM HILLER 


As an addition to the outstanding 
3 seat UHI2E range 


Now—the 4 SEAT UH I2E/4 


More Space (4 seats and baggage compartment) 
More Power (Extra |[8hp) 
Better Performance 


HILLER AIRCRAFT CORP., PALO ALTO, CALIFORNIA 
UK Distributors : 


HELICOPTER SALES LTD 
2 LOWNDES STREET, LONDON, SWI 


Telephone: BELgravia 6477 
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FAIREY’S 
HYDRAULICS DIVISION 


HAS MADE MORE AIRGRAFT 
HYDRAULIC POWER GONTROL 
UNITS THAN ANY OTHER ' 
COMPANY IN THE WORLD 


HVUUUIQOULYQOOLIGOUUIQ004000 {440000000 0EENOOEUOEOUOOOCELUCEOOOUEAOOOUEEOOU EEE UAHA EYEE 
. 

Fairey Engineering Limited (Hydraulics Division), Heston, Middlesex : 

| 
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STAND 231 INDOOR EXHIBITION S.B.A.C. DISPLAY 
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Farnborough Special 


No issue of this weekly newspaper produced during the year contains 
more factual information than that devoted to the British Aircraft 
Industry and published on the eve of the S.B.A.C. Show at 
Farnborough. And here once again is just such an issue. Since the 
Show last year the Industry has completed a regrouping operation of 
some magnitude whereby the resources in design capability and in 
productive capacity have been organized in five major combinations. 
This year, as is only to be expected, the products on show are largely 
the result of work done before the regrouping and, in consequence, 
the exhibits will bear the names of their original producers. 

In order to make understanding of the reorganization as easy as 
possible the section in this special issue devoted to the major aircraft 
and aero-engine constructors is prefaced by an account of what has 
taken place and is illustrated by an explanatory chart. This informa- 
tion is followed by material devoted to each group and its constituent 
companies. The products of each are illustrated and described in 
order of newness. Data have been arranged in tables at the end of the 
section. Thus the section on tinted paper forms in itself an illustrated 
guide to the reorganized industry and its products. 

A preview of the exhibitors’ stands comes next. In conclusion is a 
directory comprising the names and products of those members of the 
industry who are not exhibiting at Farnborough this year. 

The issue contains all the regular features and, in addition, a com- 
prehensive concluding report of the International Astronautical 
Conference at Stockholm. 

Quite a lot of information for one week. 


Vertical Lift 


To many people a particularly significant feature of the forthcoming 
Show at Farnborough will be the appearance of the Short SC.1 Flat 
Riser, the vroL machine which can lift itself horizontally into the air 
and then, converting itself into a conventional aircraft, go flying off 
at high speed with the ability to return to earth in the same apparently 
simple manner as it took off. Last year when it made its bow it had 
not completed the whole cycle of transition. 

Vertical lift at Farnborough as such is no novelty. Helicopters and 
the Rotodyne have been demonstrating for some years one well- 
proved method of achieving this object with rotary wings. It was also 
a long time ago that the somewhat whimsically named Thrust 
Measuring Rig developed by Rolls-Royce showed that vertical lift was 
possible with gas turbines directing their efflux directly downwards, 
the whole stabilized automatically by air jets. 

What is a matter of concern is that no steps have yet been taken by 
the Ministry of Aviation in furtherance of the possibilities of the vrot 
engines installed in the Short SC.1. It is true that thanks to private 
enterprise an important step has been taken with the production of the 
Hawker P.1127 in which a somewhat different technique is to be used 
by deflecting the efflux of the horizontally installed propulsion engine. 

On the other hand the German and French aircraft industries are 
pressing on with applications of the vrot techniques made possible 
by powerplants from Derby. There is increasing concern over the 
delay in applying such units to VoL weight-carriers, 
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es Matters of Moment 
Ep. More Anglo-U.S. Links 


- pa phe ogenn of the growing interest among British 
' aircraft manufacturers in the light aircraft market is the 
agreement concluded between Short Bros. and Harland, Ltd., 
and Beech Aircraft Corporation. Under the terms of this 
agreement, Short Brothers, in conjunction with Aircraft 
Associates, Ltd., will serve as distributors in the U.K. for 
the range of Beech light aircraft. 

A service and maintenance organization, staffed by personnel 
trained by Beech at Wichita, is being set up by Shorts at 
their Rochester office. The Beech range at present comprises 
six types of aircraft—the single-engined Debonair and Bonanza 
and the twin-engined Travel Air, Twin Bonanza, Queen Air 
and Super G18. Under the terms of the agreement, Shorts 
may eventually assemble or manufacture any of these types if 
the demand makes this necessary. 

Distribution of the Beech range will be one of the activities 
of Short’s Light Aircraft Division, which is now developing 
the SC.7 Skyvan (see our previous issue, pp. 258a-259, and this 
issue, p. 273). The latter project is, in return, being studied by 
Beech and may be offered on the U.S. market by that company. 
The sales engineering activities in connection with the Skyvan 
will also be based on Rochester. 
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As we have already reported, the new turbo-supercharged 
Continental engines for the Skyvan will probably be built in 
this country by Rolls-Royce, Ltd. Arrangements are also 
being made for the production over here of some other items 
of U.S. equipment which are specified for the Skyvan and 
de Havilland Propellers have acquired the franchise to sell and 
service the Hartzell propellers, 


Co-operation in Space Research 


CIENTISTS of several Commonwealth countries met 
informally in London last week to discuss practical aspects 
of colMaboration in space research. The conference, which 
lasted four days from Aug. 23 to 27, was convened by Sir 
Harrie Massey, chairman of the British National Committee 
on Space Research. Countries represented were Australia, 
Canada, Ghana, New Zealand, Nigeria, Rhodesia, South 
Africa, and the United Kingdom. 

Object of the meeting, which opened at University College 
and continued at Burlington House, headquarters of the Royal 
Society, was to exchange ideas about ways of improving 
co-operation in such fields as satellite tracking and upper 
air research with sounding rockets. 

Already, there is excellent working co-operation between the 
Australians and ourselves in research carried out with Skylark 
rockets at Woomera and, as Sir Harrie stressed at the recent 
1.A.F. Congress in Stockholm, it is necessary to obtain really 
comprehensive measurements of the atmosphere, below satel- 
lite altitudes, by means of small sounding rockets launched on 
a global scale. Co-operation between Commonwealth scientists 
would clearly be an important step in this direction. 

Apart from Commonwealth discussions, Sir Harrie has also 
been busy seeking European co-operation. Earlier this year, 
he was appointed chairman of a five-man committee to prepare 
the groundwork for a European Space Research Centre. (THE 
AEROPLANE AND ASTRONAUTICS, Jly. 8, 1960, p. 31.) 

He was elected at a meeting in Paris on Jne. 23-24 
attended by scientists of 10 nations This followed a similar 
meeting in London at the Royal Society’s headquarters last 
April. Objective of the Centre would be to. establish 
co-operation in satellite tracking, high-altitude rockets and, 
eventually, artificial satellites. 

Scientists are taking CERN, the European nuclear research 
organization, as a model for the proposed Space Centre. Its 
organizing secretary is, in fact, Prof. Auger of France—a 
founder-member of CERN. The other members of the com- 
mittee are Dr. Broglio (Italy), Prof. Golay (Switzerland), and 
Prof. Hulthen (Sweden). 

Nations represented at the discussions were: the United 
Kingdom, France, Western Germany, Belgium, the Netherlands, 
Norway, Denmark, Sweden, Switzerland, and Italy. Britain and 
France are, of course, already experienced in upper atmosphere 
research, and Sweden and Italy both have plans for high- 
altitude rocket programmes. 

Clearly, the next step towards establishing the European 
Space Research Centre lies in obtaining the approval—and 
support—of the respective Governments. 


Solving the Leader Cable Problem 


S most people are aware, one of the main difficulties in 

the operational application of the Blind Landing Experi- 
mental Unit’s automatic landing system in its present form is 
the necessity for a leader cable ground installation. Providing 
azimuth guidance during the final approach from an approxi- 
mate height of 300 ft. down to flare-out, this equipment consists 
of two cables situated about 250 ft. each side of the runway 
from approximately 5,000 ft. in front of the threshold point in 
the undershoot area to as far along the runway as azimuth 
guidance is required during the landing run. 

To overcome this impossible installation problem at many 
of the potential airfields which could use the aid, B.L.E.U. 
is to evaluate two microwave guidance systems. The first, 
known as Leader Beacon, is produced by the radar and 
communications group of Elliott Brothers (London), Ltd., to 
a B.L.E.U. design and the second is the French A.S.V.23 
system manufactured by Compagnie Générale de Télégraphie 
Sans Fil (C.S.F.). 

Recently installed at R.A.E. Bedford, Leader Beacon consists 
of two small microwave transmitters and aerial systems located 
on either side of the runway approximately 2,000 ft. behind 
the touch-down point. The two aerials each radiate a 9° wide 
beam and these overlap approximately 1,000 ft. behind the 
runway threshold to form the azimuth guidance pattern. 


"WORKING UP.—H.M.S. Hermes (Captain D. S. Tibbits 
™ D.S.C., R.N.) entering Algiers Harbour. Ranged on her flight 
f deck are Sea Vixens, Scimitars and Whirlwind helicopters. 
The Hermes is working up in the Mediterranean. 
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ON THE PROWL.— First photograph of the English Electric Lightning in R.A.F. squadron markings, which are of 


No. 74 “ Tiger” Squadron. 


Tilted up to the 3° glide path, this point-source radiation 
pattern has a range of 6,000 ft. or more from the touch-down 
point; it is about 50 ft. wide at a range of 200 ft. and approxi- 
mately 200 ft. wide at 6,000 ft. The field set-up is similar to 
that produced by the magnetic leader cable system. 

Leader Beacon is at present undergoing airborne measure- 
ment and development trials. It is hoped that it will be used 
for a complete automatic landing before the end of this year. 

The C.S.F. system, which was designed by the French as an 
ILS replacement and provides both azimuth and glide path 
guidance, is not yet completely installed at Bedford. Although 
B.L.E.U, has already undertaken preliminary flying trials to 
evaluate an A.S.V. 23 installation in France. 


Vigilant Order 


N order has been placed by the War Office for a batch of 

Vickers Vigilant wire-guided anti-tank misiles for infantry 
assessment trials. Vigilant has been developed as a private 
venture by Vickers-Armstrongs at a cost approaching 
£1 million; design work began in 1957 and the first firings were 
made the same year. 

Vigilant can be carried by one man. It is launched from its 
carrying box and controlled by a hand-held sighting device. A 
velocity control system is used in which movements of the 
operator’s thumb-tip change the heading of the missile; this 
technique is much easier to learn than the acceleration control 
normally used for wire-guided missiles. A smal] autopilot is 
installed in the missile to provide velocity control; it permits 
a small wingspan to be used, corrects for gust disturbances and 
gives consistent launching with automatic level-out. 

The complete missile system weighs about 45 lb. Vigilant 
has a maximum range of 1,500 yd. and a minimum of 250 yd. 
with good lethality, although 50% hits have been scored at 
180 yd. trials. The missile has a wingspan of only 11 in. and a 
speed of 450-500 ft./sec., higher than that of competitive 
missiles. Its hollow-charge warhead is considered effective 
against the heaviest tank. 

At present the cost per missile is approximately £500, some 
50% higher than for competitive anti-tank weapons, but if 
orders are received for thousands rather than hundreds of 
missiles the cost is expected to drop to £300 a missile. The 
British Aircraft Corporation is launching a campaign to sell 
Vigilants overseas. 

The order from the British Army suggests a change of policy; 
in the past it has shown more interest in larger vehicle-borne 
missiles such as the Malkara and a Fairey missile whose 


This is based at Coltishall and is commanded by Sqn. Ldr. J. F. G. Howe. 


development was cancelled. The infantry appear to have been 
neglected, but this will be remedied if Vigilants are ordered in 
quantity. 


Echo Enters the Earth’s Shadow 


OR the first time since its launching on Aug, 12, Echo 1 

encountered darkness on Aug. 24. The communications 
satellite went into the Earth’s shadow for about two minutes 
as it passed over Southern California at 5.24 a.m, (Wed.) EDT. 
The periods of darkness will increase with each pass until 
sometime in December when Echo will be in the Earth’s shadow 
some 30 min. out of each 118-min. transit around the globe. 
Thereafter, the periods of darkness will diminish for the next 
three months. 

The National Aeronautics and Space Administration issued 
special alerts to optical, radio and radar tracking facilities 
around the World urging maximum observation as Echo enters 
and emerges from periods of darkness. The purpose of this 
close observation is to try to maintain a precise determination 
of Echo's orbit. 

Sublimating powders dusted into the sphere during folding 
prior to launch turn to gas at temperatures slightly above 
freezing. In continuous sunlight, the temperature of the sphere 
is about 240° F. Within a few minutes after passing into 
darkness, the temperature drops to about —80° F. and the gases 
return to a solid state. 


Air Doctors Confer 


DAY, Friday, Sept. 2, is the last day of the Sth European 

Congress of Aviation Medicine held in London at the 
Royal College of Surgeons, Lincoln’s Inn Fields. Previous 
Congresses have been held annually since 1956 in Holland, 
Sweden, Belgium and Italy consecutively. The forward- 
looking subject of this Congress was “Human Problems of 
Supersonic and Hypersonic Flight.” 

Lord Douglas of Kirtleside, for B.E.A., and Sir Matthew 
Slattery, for B.O.A.C., hosts to the Congress, greeted the guests 
on Monday, Aug. 29, and on Aug. 31 Dr. A. Buchanan 
Barbour, Director of B.E.A. Medical Services, welcomed 
delegates as Chairman of the Congress Organization Council 
at a special reception at Guildhall given by the Lord Mayor 
and Corporation of London. 

Delegates from many countries presented papers covering 
all aspects of the Congress subject and also paid a visit to the 
R.A.F. Institute of Aviation Medicine at Farntorough. 
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THE AEROPLANE 268 


and ASTRONAUTICS 


Are we to Leave B.L.C. 


to the Americans? 


FTER 10 years’ intensive research the U.S.A.F. has, 

according to recent reports, satisfied itself that boundary 
layer control promises to make possible a major break-through 
as regards substantially increasing range and endurance without 
increasing the gross weight of an aeroplane. This increase in 
performance will come about through the very substantial 
reduction in drag achieved by the use of boundary layer 
control on the “ wetted” surfaces of aircraft. 

Such control is achieved by sucking away an appropriate 
proportion of air in the lower strata of the minutely thin 
“ boundary ™ layer of air flowing over the surfaces of an air- 
craft in flight. This sucking maintains laminar flow and prevents 
the formation of turbulent flow. Wind-tunnel and flying tests 
have established that even when allowances have been made 
for the power required to suck the air away, a very substantial 
saving in the power required to propel the aircraft is achieved 
through the resultant reduction in drag and acceleration of air 
in the dead layer. In practice this saving of power is trans- 
lated into increased range performance for a given payload. 

The theoretical possibilities have been known for many years. 
For a long time small groups in this country have been working 
with very limited means, but though well aware of the possi- 
bilities they cannot obtain any substantial support to further 
their aims. 

The latest news from the United States makes it clear that 
the U.S.A.F. is prepared to back its judgment in a substantial 
manner and to this end a contract has been placed with the 
Northrop Corporation of Beverly Hills, California, worth $20 
million over three years. This money will enable Northrop 
to modify certain aeroplanes to incorporate completely 
“ sucked” surfaces, not only it seems those of the wings and 
tail unit but also that of the fuselage. It is significant that work 
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Arrangement of the Northrop wing slits. 


is to be put in hand on modifying two Douglas B-66 twin-jet 
bombers. These aircraft, as is well known, have swept wings, 
yet official belief in this country has been that boundary layer 
control of swept surfaces presented insuperable difficulties. 

The American projects seem ambitious, for there is talk of 
modifying a Boeing KC-135 Strato-tanker. As the latter is 
the military version of the Boeing 707 this U.S.A.F. contract 
will ensure that the Boeing Company is well placed to incor- 
porate any advantages in the Boeing 707. Obviously, 
incorporation of means to double the range for a given power 
and payload could revolutionize airline economics. 

A great deal of practical flying work has already been done 
by Northrop in connection with boundary layer control to 
reduce drag. Some interesting figures were given in our issue of 
May 13 last on p. 580. In a specially written article on “ Trends 
in Laminar Flow Research,” Dr. Ing. Gustav Lachmann, 
F.R.Ae.S., included an account of an impromptu lecture given 
before an Agard meeting in London last April. The lecturer 
was Dr. Pfenniger who has been head of a very active 
team at Northrop investigating this subject for some years. 

In his talk Dr. Pfenniger produced illustrations of the means 
used to suck away the boundary layer and gave results of full- 
scale flying tests and of model tests with sucked swept wings. 
The full-scale tests were made with an F-94, a two-seat Lockheed 
all-weather fighter with a straight wing. A “glove” had been 
fitted to the wing and in the surface of this a number of slits 
parallel to the span of the wing had been cut. The passage of 
air was controlled by the size of the small holes drilled in the 
channel beneath each slit and feeding to the suction duct. 
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A model of the H.P. 117 all-wing design. 


Laminar flow over the whole chord of the wing was 
achieved up to the test limiting speed. The results were 
equivalent to laminar flow over a wing of 35.7 ft. chord 
Operating at a Mach number of .85 at 50,000 ft. Full-chord 
laminar flow was constantly maintained in horizontal flight, 
climb, descent, banked turns (up to 60° bank angle) and in 
moderately gusty weather. During a flight from Fort Muroc, 
in California, to Dayton, full-chord laminar flow was main- 
tained throughout the flight. Rain caused transition; however, 
full-chord laminar flow was re-established after passing 
through the rain cloud. Completely laminar flow could also 
be maintained with increased speed until a local Mach number 
of 1.08 was exceeded. 

In contrast with these achievements, Dr. Lachmann in his 
article pointed out that in this country, following work at the 
R.A.E. in 1952, the conclusion was reached, theoretically, that 
excessive suction would be required to stabilize full-chord 
laminar flow on a swept wing. Dr. Lachmann observed: 
“ Thus, further research on B.L.C., either in the theoretical or 
experimental field, was stopped at R.A.E. In fact, interest 
in laminar flow was buried with almost indecent haste which 
reflected strongly on Ministerial policy.” 

However, in spite of official reluctance to admit the poten- 
tialities of suction control of the boundary layer, the 
enthusiasts persist in their efforts. At Cambridge work is 
being done with the aid of an Auster modified by Marshalls 
of Cambridge to establish the effect of boundary layer suction 
on the increase of lift. 

Following flight tests made several years ago with a Vampire 
fitted with a laminarized glove on one wing, Handley Page have 
now built a completely laminarized wing, a little larger than that 
of the Gnat, and swept to 40°, which is to be mounted on the 
top of a Lancaster fuselage. The air is to be sucked away by 
coupling the ducts to the intakes of the pair of Butterworth 
industrial gas turbines. It will be tested at the College of 
Aeronautics at Cranfield in collaboration with Handley Page 
Research Department. 

The practical possibilities are vividly emphasized by infor- 
mation which is to be featured on the Handley Page stand 
at Farnborough. This shows what could be achieved with 
the projected H.P. 117 300-passenger all-wing airliner. In 
this machine transatlantic fares per head to cover operating 
costs and 100° overhead charges could be as low as £11 per 
head—at 100%, load factor. But this is an all-wing design 
and as such must be some years away. 

The significance of the decision by the U.S.A.F. is that 
within three years Northrop are to have flying swept-wing, 
high-performance bombers with fully laminarized flow. The 
successful outcome of this work may well lead to similar 
development of the Boeing KC-135. 

Surely the time has come for the research establishments in 
this country to press on much more vigorously with research 
into boundary layer control. What is clearly wanted is full- 
scale study of its application to swept-wing designs typical of 
current development. One wonders whether a Javelin might 
not be spared for some useful work here.—r.s. 
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OPIC of much current interest concerns the ability of an air force to 

obtain reconnaissance photographs of foreign territory. Since the use 
of H,S radar in the last war much progress has been made. The photo- 
graphs on this page are typical of those obtained by Victor bombers of 
the R.A.F. with their radar equipment through thick cloud, in fog and at 
night without artificial lighting. 

That at the top is of Northampton and the surrounding countryside. Ml 
is the conspicuous black streak flowing from N.W. to S.E. down the left- 
hand side of the picture. Cars on it, fly-overs and fly-unders, are 
identifiable. Railways in and out of the city are clear. The lower view, 
showing London, at first sight is even easier to make out. In closer examina- 
tion one has to recall that radar reflections from buildings are “ specular” 
and “aspect conscious.” For this reason one or two well-known features 
may not be identified. Some grassy spaces appear to be water-covered. 
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THE AEROPLANE 
and ASTRONAUTICS 


Aviation News in General 


U-2 ECHO.—By way of confirmation 
of doubts expressed at the end of the 
summary of the U-2 evidence in last 
week's issue (p. 239), a report from the 
U.S, last week quoted Mr. Powers, Sen., 
as saying that his son had told him that 
he did not believe that his aircraft had 
been shot down, but would not elaborate 
on this statement. 


MORE SEA _ VIXENS.—A second 
reorder for Sea Vixens has _ been 
announced by de Havilland. This Naval 
all-weather twin-Avon fighter was first 
ordered in quantity in January, 1955, and 
a further order was announced in June, 
1959. The total quantity now on order 
is understood to exceed 100. 


_ EGYPTIAN JET.—The first Egyptian 
jet aeroplane, which made its first flight 
a few weeks ago, is, we understand, a 
locally assembled example of the Span- 
ish Hispano HA-200 Saeta jet trainer. 
The HA-200, designed by Willi Messer- 
schmitt, is powered by two Turboméca 
Marboré turbojets. 


GIRHEL ACCIDENT.—The proto- 


type Girhel autogyro, exhibited by 
Helicop-Air at the 1959 Paris Aero Show, 
was damaged on Jly. 13 while landing 
at Villaroche aerodrome, Melun, near 
Paris. A sudden gust of wind caused it 
to crash; the extent of the damage has 
not been reported. 


NUCLEAR DEPTH CHARGE.— 
Intended for delivery by helicopter and 
aircraft, the U.S. anti-submarine forces’ 
new atomic depth charge, “ Lulu,” is a 
lighter and smaller anti-submarine 
weapon than the U.S. Navy’s first nuclear 
depth charge, “ Betty,” which it will 
eventually replace. 


NATO CONTRACT.—De Havilland 
Propellers have received a contract for 
propeller equipment for the prototype 
Breguet 1150 Atlantic, the new maritime 
reconnaissance aircraft for NATO air 
forces. Powered by two Rolls-Royce 
Tynes the Atlantic is due to fly in 1961. 
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TARGET AIRCRAFT.—A new photograph of the Jjindivik Mk. 2B pilotiess target 
aircraft. Similar to the earlier Mk. 2, it is powered by a Viper ASV.8 turbojet. 


NO COMMENT.—At a Press con- 
ference in Stockholm, following the 
launching of the dog-carrying Sputnik V, 
Prof. Blagonravov declined to say 
whether the re-entry technique was purely 
ballistic or partially aerodynamic prior 
to parachute deployment. 


SPACE MUSIC.—-A few bars of brass 
band music have been relayed across the 
Atlantic using the Echo balloon satellite 
as a reflector for radio signals. Receiving 
antenna was the Jodrell Bank radio- 
telescope. 


SPUTNIK AID?—Prof. A. C. B. 
Lovell, director of the Jodrell Bank 
Experimental Station, has asked the 
U.S.S.R. Academy of Sciences to consider 
the possibility of launching a_ small 
British-built radio-telescope device in a 
future sputnik. Object is to investigate 
low-frequency waves which do not reach 
the Earth's surface. American satellites, 
he said, could carry the equipment but 
these “were packed for some years 
ahead.” 


SOFT LANDER.—The 85-lb. instru- 
ment packages ejected from the 300-lb. 
re-entry capsules of Discoverers XIII and 
XIV (THE AEROPLANE AND ASTRONAUTICS, 
Aug. 26, p. 235) were recovered using 
parachute systems designed and manufac- 


<5 


5 . 
. seer og 


SPACE - REPEATER.— 
First picture of the 
Courier satellite de- 
signed to receive and 
relay tape-stored mes- 
sages from space. It is 
oe with 300 Ib. 
of electronic equip- 
ment and tape-record- 
ers which enable it to 
receive 340,000 words 
of coded information 
in a five-minute pass 
over a receiving sta- 
tion. Outer casing is 
covered with solar cells 
which will produce 
electricity directly 
from sunlight. 


tured by Irving Air Chute Company in 
conjunction with Lockheed Aircraft and 
General Electric. The Lockheed company 
produces the Agena satellite and General 
Electric the capsule. 


PRECISE HOUND DOG.—Opera- 
tional trials of the North American 
GAM-77A Hound Dog air-to-surface 
missile from B-52G bombers are pro- 
ceeding satisfactorily. A recent missile is 
said to have “impacted with extreme 
accuracy ™ after a 500-mile flight. 


SOLAR-PUSH.—The minute pressure 
of sunlight is forcing the 80-lb., 100-ft.- 
dia. balloon-satellite Echo _ steadily 
towards the Earth’s atmosphere and 
ultimate destruction. Although solar 
radiation pressure at 1,000 miles altitude 
is only one ten-millionth Ib./sq. ft., it is 
sufficient to shift the orbit 2.2 miles 
closer to Earth each day at perigee. 


FAIREY APPOINTMENT. — Mr. 
G. C. Roberts has joined the board of 
Fairey Engineering, Ltd., at Heston, as 
commercial director. Until recently he 
was managing director of Britvic, Ltd., 
and its subsidiary companies and a 
director of Vine Products, Ltd.; he will 
continue to be chairman of E, and H. P. 
Smith, Ltd. 


HONOURED.—Well-known in_ the 
British aircraft industry, Capt. John Jay 
Ide, U.S.N.R., has been awarded the 
cross of Chevalier of the Legion of 
Honour by the French Government. 
Capt. Ide served in London after the end 
of World War II as the Assistant Naval 
Attaché for Air. He has been a delegate 
since 1922 to the conferences of the 
F.A.I. of which he is a vice-president. 


SIKORSKY APPOINTMENT. — Mr. 
Carlos C. Wood, director of advanced 
engineering planning for Douglas Air- 
craft Co., joined Sikorsky Aircraft on 
Sept. 1. He will succeed Mr. Michael E. 
Gluhareff as engineering manager when 
the latter retires on Oct. 1. Mr. Wood 
had been with Douglas for 23 years. 


DOUGLAS NEWS. ~— Schuyler 
Kleinhans has been named director of 
advanced research at Douglas Aircraft; 
he joined the company as a project 
engineer in 1933, and has been assistant 
chief engineer and chief engineer. 
Charles R. Strang becomes chief engineer 
—transport aircraft engineering; until 
early this year he was chief engineer of 
the company’s Tulsa, Oklahoma, divi- 
sion. 

(More news on page 271) 


ee; ae Em nal tee : ig oS ae: > ca ee for g e S, be. oe a d - = E 7 = LY; oe 
a Bt Mee, a4 ‘ F ¢ ¥ ‘ aot ME 
se — 
vie 4 
BF ‘ ! 
Rd 1 
ee 4 
aS Po = ee 
oe 
Fi, 
ae 4 ; 
re Ce i 
hi ; ” “a ‘ ; 7 = . 
: ‘ ‘upped , 
ra —-_ ee | 
Sara Eze. | lies __ ape: ome a is — . 
a og he ce Oh Peeown ~ , AM ae aa ‘ ie ee : 
| ee 
as * - 
Seb ; } 
[ede { 
ES ae 
ae 
beet eee 
He. 
ia eg 
cee Be 
+ 
iS 5 
Lg Bit ee 
At Pe 
wt - x 
os 
: ee ee 
: 
iE 
ae ) = A ms 
A eae % ae | ee hi: ae 
he ° ; : oe jg ee f 
Pe. iy ie ti 
‘aT ; a * ae ” a yi We +] 
Sipe : ; - fe *) Q : oh P 
oy iS vie: . BY 2 * t Bal - \ Le 
en i a - : fe ree, “i 
: ee ‘ > . , be -_ . 
A Same fy "7 . a 
* ty no saan > 
s : L® ® , 
« re ———— 
bet a  - 
> . 
- — ‘ eee 
5 ee a Si | 
, — 
Pee ase ie ie sal . ; 
< ae . | . by 
ene } * ee’ : ~ 3 
’ : Path rs - ba 
iat 7 an 4 a * Pee . q 
Ae 5 ™ : ae & Peano ; 
Poe - @ es i 
fj — & —. Ku = f 
is je we : > - in 
:* 2 ys CS aoe ae . pie 
he BO = ——— ee patel 3-25 ag a Sea — mas _ ’ "a fe —— ' = Py iy i, le ics ae Re si Sey og x e: 


= 2 7 a Ne net ee — 


® OO Ss a. 
ee i a. 
aaa nee : - ee : — abet : "at ees 
= ‘ =e ss 3 apd Late Kgs ¥ 
ie = <= - — ee caret 2 
{ OS a Be 
1 rs \ oa a “that a 
} : errs er Ss. ess 
i 3 oS z Pitas ata” Bc = - fo 
; Perera Fie! cs - 
| F se % * aie 
3 mee ee 0 bent: 
b : ; ee ee ey 
} a 5h > ipa 
2 ee 7a of an 
ss Sieer’ -- Pee oa Pope 
: lg a i ee. ? 
: : - ee rie es 
hf j . 2S ee i = ee ree 
z pee te 2 ee 
sie >; 
‘ : ; : See ae ae ae oy 
= nine ea, oe we 
: ie eee ae 4 ae me 
+ ou) ay a age ome - 4 : 
Z a Lal 
ite uae eS fa, = “ge 
: =o ede cite Tah cee 
| ‘i is a a ‘gaa ae =i a oe i 
4 é Caeleey Mis! Saas a owe 
Gee a E ie Le _ a7 a . Bae) 
- aN Bigics® eae se 7 Ried, | 
: ae eae i ae = et RS 
ees ens : 
ee } ao Cyan a ares 
| i Poe a ” oe 
| ne i ) RE ae ras meee’. 
| Z —- ee ies mea |, 
| : z Sei oe ee ie we a 4 
: ‘ : oe *.. Un 
: oh - fe ae . Pols es 
. Sete ri Soest ls a Sanh (amen . 8B 
5 ae ee orbs 3% og 
3 Se Se ee 
ay oh See “bee a 
: i Pa See ae” 
: a ee se “pe ew we 
| 3 x £ LE a oe ie - aie 2 
ae a a eee 
z Pes ee tet 
z Be Hee a Lye a Sora Bone 
; ea Bee 
: OE a) a Cre | 
F <a 3 ae ae st “a : a Ny - 
aS - Eg seer ee St | 7 ge! gt Eg 
3 eid —_ = 2 =: & _——<: : Z sc SeRT ngs bat, a ’ hanes aap! 
es a oe ee. | S a Z “ee cel an PCr 
2 za ee = = * Oe ete a Bae 
P oe : ue aa af ae 
: . s i 1 ec 
: Fa ms og me re ys F 
i a ? a met) 
: oe a a Le a ie 
: : a Pe a a : foe 
— a a ye a “Be. 8 oe 
: AIRCRAET -  }§#4+|. 
r ea 7 a | tie 8s = aS Sag ag ae an 
: 7A "7 Ge TAG s a ae 
r™, £ ft > 2s = OT lena saa | a 
— a 
S : : 2 a ‘oe oo ae a Roa, : 
ce : =e E es ie ae : bard 5 he a 
ea eee ts SR 
, ° wie 5 a : a: lO 
3f- 9 Oe ar >... cous 
a an 7 
Reenter Fo uv , Mey GA Dc. 5 
‘ cee : ae : ee oS oe; (ioe owe ioe 
; 4 ee SS eee a faeak'S - i an) - pata 
: i ie © = —< . , 2 oe oe eh 
zs = Es a ee pecs: y EP - 7 ams 
CORPORA | i oe: 
i 43 , eS a = 2 Ee -aaF 2 oT an \ i ie - 7 ears * 
Site 2 ; — -—<(<‘ 4 2 Soc hates 
; Oi OS = Gs 
; eee pape ® 
5 ih ye es 
: = as aren: | 
Z eee CY : Pre 
: 3 ee te ee 
Lae ee eee a Pees ig | 
; iad Bee ay ae. ee 
: eg a, <) ae eo eee 
: 7; eee Pe. BS erent h 
ee > iy MW j er ts * 
ne ae te 
ee et fu E 
2 oP x" Ee ve = Rd a ‘ = = 
= *<Bee one OSS “a ee geld Pe a: 
ee ty S53 eee ae Ae 
a a E t ‘ phase et Sian my. 
; : r is Beat 7 eet 
. Me sue ey) 0h ee Ny 
4 : aa ei: Me > dc 
a i. 2 Ease © 
aoe By ta ia oa ad: ~ OD 
a ‘ a oe an 7 tag 
: ee aes eo! eee 
% : : - ae ae 
a. tee een a, 
= a 7B ee 
MMECTEO i Se 7 Sa 
5 Se 2 Nee 
E oa — Gee: 2h Became San : Soe 1 
- Da Cues © ss art aaa ag 
i : Th Bard Be ot ia a ee ae te 
SS Se ee : ares 
i - Bo ee 
: ee : . PD 
; as . SR le : Paes 24 < 
: £3 he : vn ea 
Sa es 
: ; i : Bett. -_ 2 re 
a aac 
: Vides . : Brie ke 
i Sia aay ra 
ey B Bee rls 9 _ Pires 
: aS og ae a oe Brat i 
: ~ me : an ra; 
fi 2 a ea ea Ae 
z cys Be id “14 ae 
3 4 a 2 - ee 
- ste eg ee ye A a ie 3 2 me 
- a are 
ee: ea Cees e LR, ~s 
=e he eee ae — - “ae 
. 7s 
23 
» a. 
a a i eee: 
y par f. & 


This 600 m.p.h. aircraft has been 
developed from the standard 
VC10 to meet the future needs of 
airlines operating on the high 
density and expanding trunk 
routes. With its extended fuselage 
and uprated Conways the Super 
VC10 will carry up to 212 pas- 
sengers or a total payload of 
58,000 Ib. 
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BRITISH 
THE AEROPLANE and ASTRONAUTICS AIRCRAFT 
CORPORATION 


vicxers VANGUARD 


The turbo-prop Vanguard is the aircraft to take 
advantage of fast growing traffic. Four Rolls-Royce 
Tynes provide a cruising speed of 420 m.p.h. with a 
payload of up to 37,000 Ib. Unrivalled 
. 


operational econcmy, flexibility and low initial cost 
make it the most profitable aircraft ever 


offered to the airlines. 


te via Ns 


ia vicxers VG 2@Q 


ie | The VC10 is the world’s most advanced long haul jet 
a airliner in production now. The clean wing and rear 
mounted Rolls-Royce Conway engines will give this 
aircraft exceptiona! airfield performance and all-round 
operational superiority. This ‘ New Look’ airliner will 
carry 150 passengers in quiet comfort at 600 m.p.h, 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


WEYBRIDGE SURREY 


Member Company of British Aircraft Corporation 
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BRITISH 
AIRCRAFT 
CORPORATION 


THUNDERBIRD — 
for to-day and to-morrow 


The English Electric Thunderbird is Britain's mobile anti- now completing its development. Employing advanced 
aircraft weapon system and is in service with the British techniques and retaining its full mobility the new version 
Army. will provide, among other advantages, better performance 
An even more advanced version of the Thunderbird is | against low level attack and increased range. 


“ENGLISH ELECTRIC THUNDERBIRD 


is A ENGLISH ELECTRIC AVIATION LTD - GUIDED WEAPONS DIVISION «+ LUTON - STEVENAGE +» WOOMERA 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 


‘oye 3 ate eee |) Paes iL c . A aan). Bey: Pee ttt Bey re | iia cg f 
Seer ee = | ao a a a ee 
Bins OEE” eae PY s Ay, aa ‘Ae =e eae ee ements tee as 5 7 
wy F kis Sm a a | Me ; r rat 4 aa = nage c be Fy. i At a | ee oer = 
ae oe eens ps eee sae 4 Poe OS ae a 
. SR ss apt aeny Se Some ea SS eee Ag f ql Rem! ; eh i eae a st e are 
- Pag ties ae ~ etguesttiengs ee ae sh i : > ere : ee 
ae bie . TS — —— 
eg - Sey 
ee 5 eat it 
mitt a  s ma Be 
2a ey - Lz 414 de we i 
Bb oe i a ote a 
oe Sa 
des, Se 
Aree) 
as i g : 
a re " 
yaaa 
a i ri ; 
es] a) See 
f 4 ie E % . 
; j a Pig te 
yt: : can ~, ae 
ee . 
q eli bs 
ze a ‘| i 
4 Ee - be Pe 
“ F ¢ 4 > 
+ ll J jae 
‘ f Sad “~ Pe. 
mi, ; ; : 
vi : wo a8 e bc 2 
ae ee ok Sa . 
Bh ee, ee a ed ame 
>| i icy aa a 3 agi? 
ig oie Pack ae 
Ae - 
ed baa? : ae Tee a : E I 
1s de MaeN 7 af * 
hen PRE j ‘ Bi 
—. iy Set te we, 
j 4 vas a : a i ces 
px E- " fee : 
no Bey - 4 
ra = _ ee ae * 
: ; pee \ onl 
i aie h m 
Yotas . a . ae ae 
see ‘ae rece: - 
aA a oe: ae c 
cogs! a 
is * oS ; ee % ia az 
Se oad We eer a ae z ’ 
Riu et : ‘ mie mee aia ‘ : 
ms S Ra le o \ a nd - % ; 
EN edt ae ‘. ie ee - 
a a t : a 
7 a : 
¥ ee tial L 
nail” to « 
ee | ee — = ; : 4 : ‘ 
oh ws 2 = <4 i - 4 sip 4 ah. :: ak y a 
an tt .e- — ee 3 >? eo A . Wy 
é ne ot —™ a Bee vrs * 
7 p - ra pg 2 ‘naa : ; x . . 3 - a 
x * Pa P , 2 s & > ome 5 . ; 
sh bi a0. ane ae a a By. 
yy 5. es 2 —- eo Ge? Bad 5 taal 
Daag » ee ee “i, Va ‘ ac bs wes m iil Ay ein: | 
8 ; , q* a 4 a a . oe .. yy é 
A tee >  ” 4 3 4 i ey ae ae | . a 
3 : aa + " a tle ee - J 
as ah « ‘Ge —_ ' : ede. ee et ee b 
“ie a . s a t Le 2 i 
AG. A . a. * - at a ti es & 
ay i. f a if : y f , C7 Re ae EE nm rh fe a 
Oe ‘ x. ere * : \ 7 dy x a aT i Lee fe oe ey ee 
ol, | aan te a es a Ce OU a Oe 
ere | py ere ¢ . 3 A aeeee e Sf Ss 
wo ; , + 2a By es PO ens pena |) oF 
Cs : ‘4 om 4 ne Br Mats ai “ if ae z ¥ Se ts er a 
Ge , a. ‘ =. @. fT os > ¥. ‘ ae ee & e* = %) : 
ie i i E is 7 A Se a i} ; i , a » | ; 
e , & s is { “3 a ay rid ae * ee . ~. = fi 4 
is & we a ‘ ‘ 4 a 
ig a ~ Ee — a Sh - ae ‘ ? s “F \) iat | 
nae =, ; ice ita > Lae: Fal SA _ 4 a Ante : — _ % ’ 
: - . , ~ : —  ' 5: 4 P os fe de. , oe } q 
ia . were fi) Pe By Bet oy A 
a oe iad <2page” Sti" ee ae the Sans: 
sy aes arcs =. o BE ere: ‘ Se ue. | pe oer Siow ‘« eae ; ay pi Pars es es Ne A 
wags 4 ea p . j a 
Bee ig 9 beg q oS a Par ers q j 5. s cf { ne : 
oo. ie i . Ae ite 7S Pee ; oe ee aie ec ba 
okey , or noe eS Sede { t pee oe areal s : 
Poe a ie : ae Be a aed ad F 
oe is = tonne 7 pare ” i ae: ; nog 2G: . 
on : fa! f el 5 Pai < i oer + Ee 
Tee |. ¥ . —_ PS oy 
‘ FF , iaphe eed rc, a al P i am ; fe ge i an 
ue . a ? of “ ore — i “a Ht ee ee a a, a , ™~¥4 i. 
es i : a : ¢ edie roe 7 : = % 7 eM, — te - a Ry a. 
é Pes 2 5 bs t. ro ONE, ‘ 
4 ee 
Be. 
Cee 
ey a 
Dt, 
Ae 
aa 
se Gw.i%6 
ah a ; 
+ H 
‘/. OL : 


The English Electric all-weather day and night interceptor, one of the most 
advanced aircraft in the world, is the fastest British aircraft in production, 
capable of flying at more than twice the speed of sound. The Lightning has 


been ordered for the Royal Air Force in substantial quantities and is now in service. 


ENGLISH ELECTRIC 


Fag Oa 


ENGLISH ELECTRIC AVIATION LIMITED - MARCONI! HOUSE + STRAND+ LONDON WC2 


MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 
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THE AEROPLANE 
and ASTRONAUTICS 


HIGH-SPEED 


RESEARCH 


Bristol have been in the business of building aeroplanes 
for over fifty years. During that time they have achieved 
many unique advances in the design and development of 
fighters, bombers and civil and military transports. To- 
day, Bristol Aircraft Limited are firmly established as one 
of the foremost constructors of high-performance aircraft 
and missiles, 

Two Bristol products, the Type 188 research aircraft, 
and the Bloodhound guided missile, forcibly demonstrate 
how well the Company is equipped to satisfy the needs of 
aviation— in the present and in the future. 


THE MOST ADVANCED AIRCRAFT STRUCTURE 
IN THE WORLD 

Asingle-seat aircraft powered by two De Havilland Gyron 
Junior turbojets, the Type 188 is made of welded stainless 
steel and is the most advanced structure of its kind in the 
world. Designed for speeds well in excess of 1,500 mph, 
the Type 188 will investigate problems of kinetic heating, 
structural stresses and shock-wave formation associated 
with high supersonic flight. 
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MEMBER COMPANY OF BRITISH AIRCRAFT CORPORATION 


BRITISH 
AIRCRAFT 
CORPORATION 


HIGH-LEVEL 


THE WEST’S MOST ADVANCED- PERFORMANCE 
DEFENCE AGAINST AIR ATTACK 
The Bristol /Ferranti Bloodhound Guided Weapon System, 
ordered by Britain, Sweden and Australia, provides the 
West with its highest-performance defence against air 
attack. Designed for operational flexibility, the system 


employsa unique aerodynamic configuration and advanced 


Bristol Siddeley ramjets which enable it to intercept any 
known manned aircraft in service. Member Company of British Aircraft Corporation 


BRISTOL — BUILDING FOR THE FUTURE OF FLIGHT 
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SEPTEMBER 2, 1960 


Commercial Aviation Affairs 


A NEW B.C.A.R.—Issue 5 of Section 
A of the British Civil Airworthiness 
Requirements, covering general informa- 
tion and procedure, has now been issued 
by the A.R.B. and has been effective from 
Aug. 15, on which date the Air Navigation 
Order, 1960, came into effect. Section A 
has been extensively rewritten to con- 
form with the new A.N.O., although 
many of the revisions are of a detailed 
nature. In future, certificates of air- 
worthiness will be issued in five cate- 
gories as follows: transport (passengers), 
transport (cargo), aerial work, private 
and special. 


VISCOUNT REGULARITY.—Latest 
available figures for the regularity of air- 
craft operated by U.S. domestic airlines 
show the Viscount in the first three 
places. The percentages of arrivals 
within 15 min. of schedule were Con- 
tinental 75.2, Capital 74.1 and 
Northeast, 73.9. 


CUNARD-EAGLE EQUIPMENT.— 
Cunard-Eagle Airways is reported to be 
planning the purchase of three Viscounts 
for use on its European services. The 
group at present has two Viscount 707s 
used by the Bahamas and Bermuda com- 
panies. Cunard-Eagle is also expected to 
buy the Britannia 318 which is at present 
chartered from Cubana, 


JUNE MOVEMENTS.— M.0o.A. figures 
for June show an increase of 3% in the 
total number of movements and 14.3% 
in air transport movements at U.K. 
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aerodromes, compared with June, 1959. 
Other increases for the month were 
passengers (including transit) 28.6 
freight set down and picked up 22.3 
and mail 8.8 In the first half of 1960, 
air transport movements increased by 
17%, passenger traffic by 30% and 
freight traffic by 37%. 


CUBAN SALE,—Cubana is reported 
to have been authorized by the Cuban 
treasury to sell two Viscounts and three 
Super Constellations, together with other 
equipment having a total value of nearly 
£750,000. The Viscounts are presumably 
the two 755s which have been in service 
with Cubana since 1956; the airline also 
has three Viscount 818s. 


GHANA U.A.R. PACT.—An air 
agreement between Ghana and United 
Arab Republic covering reciprocal land- 
ing rights has been signed in Accra. A 
similar agreement is being negotiated 
between Ghana and the Lebanon. 


CAPITAL LOSS.—In the 
months of this year Capital Airlines 
recorded a net loss of $7,108,739. This 
loss compares with that of $624,636 
for the first half of 1959. 


first six 


MORE CONTROL.—The “ floor” of 
the continental control area over the 
U.S. will be lowered from 24,000 ft. to 
14,500 ft. on Oct. 13 if an F.A.A, pro- 
posal is confirmed. In the continental 
control area, 1FR must be used when the 
in-flight visibility is less than five miles 


and when pilots are unable to maintain 
1,000-ft. vertical and 1-mile horizontal 
separation from clouds. Above these 
minima, IFR Or VFR can be used, 


NO CIVIL HERCULES.—Lockheed 
Aircraft is reported to have abandoned 
plans to market a commercial version of 
the C-130B Hercules freighter. This 
apparently follows the failure of Zantop 
Air Transport to finance its proposed 
order for five Hercules required for a 
Logair contract (see our issue for Jly. 15). 


AIR TRANSPORT COURSE. — A 
special air transport course is being held 
by the Royal Aeronautical Society at 
Oriel College, Oxford, from Aug. 25 to 
Sept. 3 for the benefit of 14 students 
from the Colonial Office and various 
British colonies The course is a 
shortened version of that held annually 
for the past five years by the Society 
during the Easter vacation. 


NEAR MISS AT MAURITIUS.—A 
Qantas Super Constellation was destroyed 
at Plaisance Airport, Mauritius, on 
Aug. 24 after an engine failed during 
take-off. The aircraft skidded off the 
wet runway, hit an obstruction and 
caught fire. Six of the 38 passengers 
were slightly injured. 


DON EVERALL LOSS.—A_ Don 
Everall (Aviation), Viking on a charter 
flight from Brindisi to Cairo crashed 
shortly after taking off from Heraklion, 
Crete, on Aug. 24. The crew of three 
were killed. 


The Farnborough Show 


military VTOL applications such as the Hawker 1127 NATO 


N Monday, Sept. 5, 


the 21st Flying Display and Static 


Exhibition of the Society of British Aircraft Constructors 
opens at Farnborough. Elsewhere in this special issue of THE 
AEROPLANE AND ASTRONAUTICS are detailed notes and illus- 
trations of the aircraft, engines and equipment displayed at 
this Show. 

The display and exhibition starts on Monday, with a Press 
preview and technicians’ day, the opening proper being on 
Tuesday—the first of three private trade days. On all four days 
the Show will open at 09.30 hrs. and close at 18.00 hrs. Aircraft 
will be available for inspection on the ground each morning 
and a flying demonstration will be given in the afternoon 
starting at 14.30 hrs. On these days admission is by invitation. 


HOW TO GET THERE 


On the public days Friday, Saturday and Sunday, Sept. 9, 
10 and 11, the gates will open at 10.00 hrs., and the flying 
programme will start at 15.00 hrs. The entrance fee will be 
£1 on the Friday (plus £1 for car parking) and 5s, on the 
Saturday and Sunday. Car park fees at the week-end will be 
30s. for a car (including up to six occupants), 2s. 6d. for a 
motorcycle and Is. for a bicycle. 

On the three public days British Railways are offering a cheap 
combined rail and coach fare costing 10s. return between 
Waterloo and Farnborough via Aldershot. Trains leave 
Waterloo at 27 and 57 minutes past each hour. 


WHAT TO SEE 


Among the large number of aircraft of all types to be seen 
either on the ground or in the air, will be the new Avro 748 
Dart-powered feeder-liner making its first public display appear- 
ance. Another display highlight is the Short SC.1 flat-riser 
experimental VTOL aircraft which will demonstrate its remark- 
able transition from hovering to horizontal flight. Among the 
helicopters, Westland’s Westminster is to be seen with its 
interesting experimental faired fuselage. 

In the flying display something well worth looking out for is 
a demonstration, by two de Havilland Sea Vixens, of the tech- 
nique of “ buddy ” refuelling. Britain's first stand-off bomb, the 
Avro Blue Steel, makes its début in the guided-missile section. 
And in the main static exhibition marquee, a powerplant worthy 
of close study is the new Bristol Siddeley BS.53 turbojet for 


fighter. 
An interesting additional item in the flying display programme 
on the three public days is some sailplaning by the R.A.E. 


Aero Club’s gliding section. These demonstrations will be 
given from 13.00 hrs, to 13.45 hrs. on each of the three days 
and will comprise aerobatic displays with Slingsby and Elliotts 
sailplanes. Some of the craft are to be equipped with Pye 
glider communications radio which will be linked into the 
public address system so that the pilots can give their own 
commentaries. The sailplanes will be aero-towed in pairs by 
Auster tugs and will be flown by members of the R.A.E. gliding 
club and by other eminent sailplane pilots. 


V-Bomber “ Scramble ” 

Participation by the Royal Air Force involves seven 
types of aircraft. An innovation this year will be a 
“scramble ” by the three V-bomber types. Different squadrons, 
each providing four aircraft, will operate on different days. 

These comprise No. 148 Squadron (Wg. Cdr. D. C. Lowe, 
D.F.C., A.F.C.) equipped with the Vickers Valiant at Marham; 
No. 617 Squadron (Wg. Cdr. L. G. A. Bastard, A.F.C.) flying 
the Avro Vulcan and based at Scampton; and No. 15 Squadron 
(Wg. Cdr. J. G. Matthews, A.F.C.) from Cottesmore and 
operating the Handley Page Victor. Crews will be in 
position in their aircraft on the runway and on a given signal 
engines will be started peinensoutiy and the ¥eeubine 
will take off. 

Other features of the R.A.F. display will be a fly-past of 
four English Electric Lightning F.1!s Bn No. 74 Squadron 
(Sqn. Ldr. J. F. G. Howe) from Coltishall and the No. 111 
Squadron (Sqn. Ldr. P. A. Latham, A.F.C.) aerobatic team 
which is based at Wattisham. Taking off from eg 7 ty 
the Treble-One team is putting up 18 Hawker Hunter F.6s for 
a nine-minute display of co-ordinated aerobatics. 

Flying Training Command is providing the Central Flying 
School aerobatic team of four Hunting Jet Provost T.3s led 
by Fit. Lt. R. Langstaff. A demonstration of the long-range 
capability of Coastal Command will be made by No. 201 
Squadron (Wg. Cdr. A. C. Davis) operating Avro Shackleton 
MR.3s from St. Mawgan. An aircraft will take off towards 
the end of each day's display and return to Farnborough 
at the beginning of the next day’s show, having been airborne 
for over 20 hr., participating in a NATO exercise. 
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Air Transport 


SEPTEMBER 2, 1960 


Thoughts on the B.E.A. Report 


Cs thing about B.E.A.’s good results for 1959-60 (see last 
weck’s issue p. 240) seems to stand out as a lesson for all 
airlines. Improved World economic conditions and good organi- 
zation notwithstanding, the major reason for the Corporation's 
comparatively big profit is undoubtedly the fact that the airline 
was operating a fleet of well-proven and still-competitive aircraft 
over an established network. In short, there were no operational 
set-backs. 

The point was underlined, both in the Report and at the 
Press conference coinciding with its publication, by warnings 
about over-zealous re-equipment policies and, in particular, 
about any supersonic scramble. At the conference Lord 
Douglas said, in effect, that airlines would stay solvent only if 
they allowed a reasonable period (of, say, 10-15 years) for 
writing-off the units in their fleets. 

Some idea of the effects of the long-term use of aircraft can 
be gained from the breakdown of aircraft costs which are 
among the many helpfully detailed statistical tabulations in 
B.E.A.’s annual report—which must be more complete than 
those for any other transport or industrial undertaking. In the 
Report for 1958-59 the overall cost for the Viscount worked out 
at 41.3d. per capacity ton-mile and 4.5d. per seat-mile; in the 
current report the same aircraft type was shown as costing, over- 
all, 37.9d. per C.T.M. and 4.1d. per seat-mile. 

Of the net profit for 1959-60, totalling £2,086,078 (plus a 
credit balance of £29,780 from the previous year), a sum of 
£80,533 was carried forward and the remainder was used 
primarily to increase existing reserve funds and to institute a 
new reserve. A sum of £1,000,000, for instance, was used to 
start a development reserve to cover unforeseen expenditure on 
new aircraft. Such expenditure will thus not necessarily need 
to be written off in the operating accounts of future years— 
which may, perhaps, be leaner than 1959-60. The general 
reserve was increased by £150,000 to £500,000 and the insurance 
reserve by £500,000 to a figure of £1,359,543. Additionally, 
“ intangible assets ” of £385,325 (consisting in effect, of the debt 
remaining from acquisition of shares in the original A.A.J.C. 
companies) were written off. 


The Future 


B.E.A.’s general views about supersonic transports have been 
outlined in the second paragraph. The Corporation's official 
position is that it sees no supersonic requirement for short- 
medium-haul operations since any time-saving will be negligible, 
but appreciates the fact that there may be competitive pressure 
from long-haul service extensions within Europe when and if 
the supersonic aircraft come into service on the North Atlantic. 

Time can be more uséfully saved for B.E.A. passengers by 

city-centre helicopter-type > agy es for short-haul services, 
and by city-to-airport rail links to speed up medium-haul fixed- 
wing services. 
_ The future of the Rotodyne for B.E.A. depends on a reduc- 
tion of noise level or a statement by the Ministry of Aviation 
to the effect that the level of noise expected with the more 
powerful Tyne-engined development for B.E.A. will be accept- 
able for city centre operations. If it cannot be used for these 
services, then the aircraft is of no value to B.E.A., which would 
nevertheless be prepared to go on with a development and 
purchasing programme if it were to be agreed that the military 
would take the aircraft over if city centre operations proved, 
in practice, to be impossible. 

Meanwhile, there is the prospect that 25-seater Bristol 192s, 
Sikorsky S-61s, or Vertol 107s might be used on the Land's End- 
Scilly Islands service. If the Ministry were to close the two 
airports used for this service and give B.E.A. the annual sum 
which would be saved (about £45,000) a lot of useful work could 
be done during a three-year period of experimental helicopter 
operations between, say, Penzance and St. Mary's. 

At present this useful little service is operated with D.H. 
Rapides—which, as 6-7-seaters flying up to 25 services a day, 
are uneconomic. With such small units the flight crew costs 
alone are prohibitive: according to the breakdowns in the 
Report, the flying staff proportion of the hourly cruising costs 
of the Rapide stands at more than one-third of the total by 
comparison with a figure of less than one-fifth in the case, for 
instance, of the Viscount 802. The overall cost of B.E.A.’s 
Rapides works out at 11.6d. per seat-mile. 

By the end of next winter, incidentally, all the DC-3s except 


BEA FARES 1947/48 — 1959/60 
RATE PER PASSENGER MILE 
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the seven freighters will have been withdrawn from service and 
replaced by Viscounts. 

The present shortage of capacity on the domestic trunk routes 
will be dealt with by the introduction next summer of 
Vanguards on the London-Belfast, -Edinburgh and -Glasgow 
services. The use of such 130-seaters might eventually permit 
a system whereby passengers simply go to the airport and 
Step aboard as and when a seat is available. The Vanguard, 
which is worth about £4,000 a day in revenue on the Paris run, 
will be in full operational use by March, 1961, and will be in 
unplanned service before the end of this year. 

The L.A.P. Central Area traffic congestion problem is a very 
serious one—and will, no doubt, be much worse when the long- 
haul building is in operation. At times, during peak periods, 
queues of passengers’ cars have extended back to the tunnel. 
More use of Gatwick will help to reduce congestion, but there 
are obvious inter-line transfer difficulties with the use of two 
airports, and B.E.A.’s engineering base is at L.A-P. Nevertheless 
if foreign operators are ready to use Gatwick for parallel opera- 
tions, B.E.A. will be prepared to base more services there. 

By way of postscript it might be noted that the profit for the 
year (after paying interest on capital and advances at an average 
rate of 4.6%) works out at about 3.2% of the total value of the 
Corporation’s assets. So it may not be unreasonable to suppose 
that, as a normally financed business, B.E.A. might have paid a 
dividend of about 3% to its stockholders.—n.a.1. 


Improving the 707 


N increase of at least 10,000 lb. in the permissible take-off 
weight at Johannesburg of South African Airway’s Boeing 
707-344s is expected to result from the adoption of full-span 
leading-edge flaps. The third of the three Boeing 707-344s will 
be delivered with these flaps next January and the other two 
will return to Seattle for modification next year. The instal- 
lation comprises flaps in three sections—outboard, between, and 
inboard of the engine pylons, This arrangement is similar to 
that on the Boeing 720; standard installation on the 707-320 
and 707-420 involves the use of two flap sections on each wing. 
Another gain in performance on the third S.A.A. 707 will 
come from the use of 17,500 Ib.s.t. JT4A-12 turbojets in place 
of the 16,800 Ib. A-9 engines of the first two. By use of titanium 
in the compressor section, the A-12 engine is some 200 Ib. 
lighter than the A-9, which increases the payload by the 
equivalent of four passengers. 

As a result of these improvements, S.A.A. expects to minimize 
the effects of Ghana’s decision—which may be copied by other 
newly independent African states—to deny landing rights to 
S.A.A. Non-stop service to European terminals would be 
possible at some expense to payload, but S.A.A. is planning 
at present to route one service a week through Brazzaville and 
the other three through Salisbury and Nairobi (see our issue 
for Aug. 19, p. 211). 
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SCOTTISH #8 AVIATION 


PRESTWICK AIRPORT - AYRSHIRE - SCOTLAND. Tel: PRESTWICK 79888 


FITTED WITH HIGHER POWERED 


ALVIS LEONIDES 531/8 ENGINES 
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Asingle power source for VTOL and STOL aircraft. The 
new Bristol Siddeley BS 53 high-ratio turbofan repre- 


sents a major engineering breakthrough in the field of 


VTOL and STOL aircraft propulsion because it provides 
the airframe designer with a single power source for all 
conditions of flight. 


VTOL, STOL and normal take-off capability. The most 
revolutionary feature of this unique engine is that the 
thrust can be evenly applied around the centre of gravity 
through four movable nozzles which are directed down- 
wards for lift, backwards for thrust, forwards for braking 
in flight, or in any intermediate direction. This feature 
makes possible, for the first time, the design of single or 
multi-engined aircraft in which the total installed thrust 
is available for vertical or short take-off with a normal 
payload or for conventional take-off with a large over- 


load. 


High cold-flow ratio, high thrust, low fuel consumption. 
The BS 53 is a high-thrust engine and the basic design 
concept which makes its versatile performance possible 
is a high cold-flow ratio. 


ee gy 
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A fan, located at the front of the 
engine, draws ina large mass of air, over half 
of which by-passes the main engine and is ejected 
in the form of a cool, relatively slow-moving stream 
through the two forward nozzles. The remainder 
passes through the gas generator and supplies thrust 
to the two rear nozzles. This arrangement greatly 
improves the Froude efficiency and gives the BS 53 a 
higher thrust/weight ratio, a lower specific fuel con- ‘ 
sumption and a lower noise level than any turbojet of 
comparable power in existence today. 


Conventional installation, operational simplicity. The 
BS 53 is installed normally, with forward-facing intakes 
and the majority of its components are based on well- 
known principles already proved in service. These factors 
make for operational simplicity, easier maintenance, 
greater reliability. 


Reduced problems of ground erosion and recirculation. 
Because the velocity and temperature of its jet effluxes 
are low, the BS 53 minimises the problems of ground 
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erosion, recirculation and ingestion of 
debris which are a major difficulty with fixed 
lifting engines. All ground running can be done with the 
exhaust discharging backwards like a conventional 
turbojet. Taxying also is perfectly normal, and 
at take-off a short forward roll before the nozzles 
are deflected downwards ensures that all debris is 
left behind. As a result, the BS 53 does not 
require prepared sites and is independent of all fixed 
ground installations. 


.. ANOTHER ENGINEERING 
3Y BRISTOL SIDDELEY 
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THE REVOLUTIONARY 


BS 53 


TURBOFAN 


Selected for the world’s first VTOL fighter. The Bristol 
Siddeley BS 53 has received the support of the Mutual 
Weapons Development Programme for NATO, and has 
already been selected for the world’s first fixed-wing, 
aircraft designed for operational service with V/STOL 
capability—the Hawker P 1127. Although this remark- 
able engine was primarily designed for this type of 
aircraft, it is equally suitable for any single or multi- 
engined, subsonic or supersonic aircraft which requires 
VTOL or STOL capability. 


ADVANCE 


BRISTOL SIDDELEY ENGINES LIMITED 
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Photograph by kind permission of the Royal Aeronautical Society 


The last British aircraft 
to be built without 


the help of Desoutter 


power tools? 


DESOUTTER BROS. LTD. THE HYDE, HENDON, LONDON NW9 COLINDALE 6346 
CRC332 
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Air Transport ... . 


T ry 
No VFR Approaches at Rome 

N Aug. 22 and 23, representatives of all airlines using 

Ciampino held a meeting in Rome with the Italian Air 
Ministry and the control staff of Rome A.C.C. The purpose 
of the meeting was to examine, in the light of the recent near- 
miss, whether any changes in procedure should be recom- 
mended. 

Capt. J. W. G. James, B.E.A. Flight Operations Director, 
strongly supported by T.W.A. and others, proposed that all 
airline operators should instruct their pilots to refrain from 
cancelling IFR flight plans for the period up to Sept. 17. This, 
he explained, was an IATA recommendation to which 13* of 
the 22 airline operators using Ciampino had agreed. The 
proposed period of the restriction would cover the Olympic 
Games in Rome and could be reviewed before Sept. 17. 

Col. Paschina, the director of Rome A.C.C., expressed his 
willingness to accept the proposal but pointed out that the 
banning of all VFR approaches would certainly result in some 
delays. Alitalia was the only airline which expressed disagree- 
ment with the proposal, pointing out that, as the major user 
of Ciampino, it would be the most affected by delays. Alitalia, 
however, agreed to abide by a majority decision. 

Other detailed proposals for varying the procedures at 
Ciampino were discussed. The only proposal agreed was that 
Alitalia pilots under control of Rome A.C.C. should use the 


* Since receiving this report we have learned that 19 operators have agreed 
to the ruling for the Rome area. 
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English language so that pilots of other airlines should under- 
stand the instructions given. 

It was finally agreed that the Italian authorities should 
immediately issue a NOTAM to the effect that Rome A.C.C. 
would not accept the cancellation of iFR flight plans for the 
period up to Sept. 17 although requests by pilots to carry out 
vac climbs and descents could be authorized in certain condi- 
tions and on certain routes. 

Another meeting will take place in Rome on Sept. 14 to 
review the effectiveness of the new procedure.—t.D.c, 


The Ul-18 Grounded 


N a move which has no known precedent, the Russian 

authorities grounded all Ilyushin II-18s at the end of last 
week. This followed an accident to an II-18 near Kiev on 
Aug. 17, on the service from Cairo to Moscow. Reports from 
Cairo said that the Aeroflot aircraft caught fire in the air. The 
27 passengers—including a Yemeni Government delegation 
on its way to Peking—and crew of eight were reported to 
have been killed. The cause of the crash can only be guessed 
at in the absence of information from Moscow, but the 
grounding order suggests the discovery of a design fault. 

The service in question, SU035, leaves Cairo at 10.00 hrs. 
on Tuesdays, Wednesdays and Saturdays, the Tuesday service 
being via Tirana and the others direct to Moscow. Aug. 17 
was a Wednesday. All these services have been operated by 
Il-18s for the past several months 

It appears to have been Russian policy in the past to 
announce only those flying accidents in which foreign nationals 
are killed—such as the crash of a Tu-104 near Sverdlovsk some 
two years ago. 


Short’s Baby Freighter 


N these days of highly sophisticated transport aeroplanes, a 
project like the Short SC.7 Skyvan almost inevitably appears 
to be over-simplified if not actually crude. It would be unfor- 
tunate if this impression were allowed to gain prominence, for 
there are no inherent aerodynamic or engineering reasons why 
a simply conceived and robustly constructed aeroplane should 
not be successful in its own rather specialized sphere. 
Reflecting on the design philosophy of the Skyvan—which 
was described in our previous issue—one is led to conclude 
that here is an entirely practical and logical attempt to meet 
a set of requirements which, in their own way, are as stringent 
as those of the most exacting airline. Short’s interest in the 
all-freight aircraft began in 1954 and while one line of research 
led eventually to the Britannic, another was suggested by the 
company’s own experience with a conventional light twin used 
for communications and as an “ aerial shooting brake.” Pursuit 
of this line of thinking led Shorts to the HDM106 project 
of F. G. Miles, which by agreement was further developed 
into the Skyvan at Belfast. Little of the HDM106 remains, 
in fact, other than the basic concept and configuration. 
Development so far has been as a private venture, the Skyvan 
being the first project of Short’s Light Aircraft Division. The 
first of two prototypes is expected to fly in the middle of next 
year (at Belfast) and production of an initial batch of 25 will 
then be put in hand so that first deliveries can be offered a year 
later, by which time the C. of A. will have been obtained. 
A typical selling price, fully equipped, will be £55,000, based 
on recovering development costs over the first 100 aircraft. 
The Skyvan is a smaller aeroplane, probably, than many 
people realize. The table opposite, in which it is compared 
with some of the aircraft with which it can be expected to 
compete, helps to show where it fits in the light transport 
spectrum. : : 
This table shows that the Skyvan is the lightest of the twin- 
engined aircraft, yet has a good payload and the roomiest 


Features of the Short Skyvan 
shown here are the “straight-in,”’ 
full-width loading through the 
rear door, the fuselage side 
hatches to permit loading of 
cargo from the outside and the 
wing position on top of the 
fuselage. 


cabin. The aeroplane has, in fact, been designed around the 
cargo hold, the size of which was fixed to accommodate almost 
any conceivable load (including a car) of up to 3,000 Ib. in 
weight. To permit “straight-in” loading through the rear doors, 
the fuselage is untapered in plan view. 


Gross 

Weight Payload Cabin Dimensions 
Skyvan .. 8,600 Ib. 3,000 Ib. 16 ft. x 6.5 ft. x 6.5 ft. 
Twin Pioneer 14,600 Ib. 4,000 Ib. 19.5 ft.x6 ft.x5 ft, 
Dove 8,800 Ib. 2,000 Ib. 14 ft.x5 ft.x4 ft. 
Otter .. 8,000 Ib. 3,000 Ib. 16.5 ft. xS5.Sft.x5 ft. 
S.55 7,500 Ib. 2,000 Ib. 10 ft.xS.S5ftx6 ft. 


STOL performance is not claimed for the Skyvan, but its 
take-off and landing requirements are modest enough for most 
parts of the World. Shorts adopted the interesting procedure 
of balancing the take-off and landing distance—over 35-ft. and 
30-ft. screens respectively—in the highest and hottest combina- 
tion likely to be experienced: ISA+30° at 5,000 ft. In these 
conditions, the second segment climb is 188 ft./min. on one 
engine at max. take-off weight. The B.C.A.R. climb require- 
ments can be met at weights up to nearly 10,000 Ib., suggesting 
the development later of a “ Mk. 2” Skyvan with a 4,000-Ib. 
payload. 

An interesting feature of the flight deck is the layout for 
single-crew operation. This dictated the grouping of radio 
and navaids on the central console, and location of engine 
controls in the roof, where they are conveniently near the 
engines. The standard of equipment is high, with duplicated 
VHF Or HF and vor, single or twin apr and rMi. Short Brothers 
are proposing to make these standard fittings in order to keep 
the price down. To the S.B.A.C. formula, direct operating 
costs over 300 miles work out at 25d./ton-mile—but the com- 
pany very sensibly believes that most likely customers for an 
aeroplane like the SC.7 are going to be more concerned with 
the capital outlay than with formula costs for operations. 
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Air Transport... . 
IATA At Copenhagen 


Neo 300 delegates and observers are expected to gather in 
Copenhagen next week-end for the 16th Annual General 
Meeting of IATA, which will take place from Sept. 12 to 16. 
This meeting will follow closely the established pattern for 
IATA A.G.M.s, with opening and closing sessions in public and 
a series of closed sessions at which delegates will receive reports 
of the various committees. No decisions of major importance 
are expected to be taken. 

Mr. Ake Rusck, president of S.A.S., will take office as 
president of IATA, in succession to Mr. Seijiro Yanagita, presi- 
dent of Japan Air Lines. Their Majesties King Frederick and 
Queen Ingrid of Denmark and members of the governments of 
the three Scandinavian countries will be present at the opening 
session. 

The 1961 A.G.M. is to be held in Sydney. Sir Hudson Fysh. 
chairman of Qantas, is expected to be elected president for 1961. 


The Air-Freight Business 


S explained in last week's issue, B.E.A.’s overall freight 

ton-miles increased by 28.2% and the breakdown into 
international and domestic traffic is seen in the table, right. 
The international increase of about 25% compares with an 
average increase of about 20%, for the major European carriers 
in 1959. 

One of the difficulties about freight development on a fill-up 
basis—-even with aircraft of the Vanguard's capacity—is that 
the available loads do not necessarily suit the available payload/ 
volume and aircraft cannot always be topped up on emptier 
sectors without a great deal of hard selling. B.E.A.’s Channel 
Islands services—-which do not pay their way because of the 
immense peak/trough disparities—are a case in point. The 
variation in passenger loads between summer and winter is in 
a ratio of 9:1, but there is just not the available cargo traffic 
to fill the aeroplanes during the slack season. Fresh flowers 


FLIGHT DECK FOR C.S.A.—Views of 
the Ilyushin II-18’s control cabin as this 
has been laid out for Ceskoslovenske 
Aerolinie. Below, left, is the radio 
Operator’s position, which is on the 
starboard side behind the first officer ; 
right is the navigator’s compartment. 
The pilots’ controls and instruments 
show a few variations on the original 
layout in the Aeroflot Il-18 seen at the 
Paris Aero Show and illustrated in our 
issue of Sept. 4, 1959, p. 87. All the 
equipment appears to be of Russian 
origin with the exception of the Collins 
17L VHF transmitter and 5S1R VHF 
receiver visible on the left of the picture 
of the navigator’s compartment. 
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274 SEPTEMBER 2, 1960 
B.E.A. FREIGHT PROGRESS 
Summer 1959 |Winter 1959-60] Year 1959-60 | V#raton.on 
(ton-miles) (ton-miles) (ton-miles ) (%) 
°. 
International 7,184,243 5,567,592 12,751,835 + 248 
Domestic 1,144,572 997,507 2,142,079 + 52.5 
Total 8,328,815 6,565,099 14,893,914 + 28.2 


might be thought, for instance, to be a worth while return load 
in the early spring—but they are unattractively bulky in 
relation to their weight. 

The biggest freight increases for B.E.A. in 1959-60 were on 
the routes to Milan, Malta, Nice and Copenhagen and on the 
short cross-Channel routes. All-freight aircraft (Viscount 
802s are being used to an increasing extent) carried 36% of the 
international traffic, by comparison with 35% in 1958-59. 


New L.A.P. Commandant 


R. G. J. WARCUP has been appointed to succeed Mr. 

G. J. H. Jeffs, C.V.O., O.B.E., as commandant of London 

Airport at the end of September. Mr. Warcup is at present 

divisional controller of the northern division, M.o.A. He served 

with the R.A.F. from 1941 to 1946, retiring with the rank of 
Wing Commander. 

He became an operations officer with the M.C.A on leaving 
the R.A.F., and was appointed a deputy director in 1947. In 
1949 he was appointed U.K. member of the Navigation Com- 
mission of ICAO and in 1954 became D.C.A. in Malaya. He 
returned to the M.T.C.A. as divisional operations officer in the 
southern division in 1957, and moved north to be divisional 
controller in April, 1959. 

As reported in our issue for Aug. 19, Mr. Jeffs is to be 
retained by B.O.A.C. on a part-time basis to advise and assist 
the Corporation’s management at L.A.P. He retires from the 
M.o.A. on Sept. 30. 
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‘ENGLISH ELECTRIC’ 


constant frequency 
AC generating system 
has been specified 


ia 2 ) wg Pee ted - 
3 F for the Victor B.2 4 
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F PP P Y ~ 
frequency A.C. system utilising 50 kVA ‘ 
brushless oil-cooled A.C. generators and é 
we static control gear, designed, developed ; 
“32 and manufactured by the Aircraft Equip- 5 
3 ment Division of The English Electric : 
% Company Limited. 
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THROUGHOUT THE WORLD, produc’ 0! 
Hawker Siddeley Mwiation are earning > 
respect and conmeence of pilots an -' 
civiland military @¥mamon authorities alikc 45 
weapons in aerial @gmence, Hawker Sidce'cy 
aircraft are fulflima@ vital role, while, 
in the sphere of elvil aviation, the name 
of Hawker Siddeleyis synonymous with 
reliable, supremely @tonomical airfreight 
and passenger transport. 


(1) D.H. Dove (2) D.H. Heron (3) Avro 748 (4) A.W. Argosy (5) D.H.121 (6) D.H. Comet (A) D.H. Caribou 
(B) Gloster Javelin (C) A.W. 660 (D) Avro Vulcan (E) Avro Blue Steel Bomb (F) A.W. Seaslug* (G) Firestreak* 
(H) Hawker Hunter Two-Seater (J) Blackburn N.A. 39 (K) Folland Gnat Trainer (L) D.H. Sea Vixen. 


*Not to scale. 
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infinitely accurate 


Hepolite have an established reputation for the precision 
machining of gas turbine blades to the highest standard 
of finish and accuracy. They are specified in the engines 
fitted in the majority of the turbine powered civil 
aircraft now in service in the Western World. 


As a member of the Hepworth & Grandage Group of 
Companies we are backed by over 50 years experience in 
the manufacture of precision components .... there is no 
substitute for experience. 


turbine blades 
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THE AEROPLANE and ASTRONAUTICS 


In twenty-four countries throughout the world 
Alvis Leonides engines have built up an enviable 
reputation for efficiency and reliability in service 
under many varied conditions. 


A LV | S LEONIDES AERO ENGINES 


ALVIS LIMITED COVENTRY ENGLAND 
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gremiin-free 
Melting metals in vacuo—a technique steals 


mastered by Jessop-Saville—makes possibile steels of even greater strength. 
The best of air-melted steels are not 
free from non-metallic inclusions. 


ACUME[ for components that must not fail 


Vacuum melting permits closer contro! of chemical composition, and gas 
content, thus ensuring greater freedom from impurities. It gives 
“Vacumelt” steels improved ductility—on a 12°, chromium steel sample, 
transverse ductility was four times greater than that of a similar air- 
melted steel—and higher resistance to fatigue and creep. For highly 
stressed steel components that must not fail, “Vacumelt” is essential. 


Jessop-Savilie have also developed the “Hylite” 

e Titanium alloys to meet the design require- 

i ments of high-speed aircraft and missiles. They 
are available in 9 different grades with U.T.S. 

values ranging from 27 tons to 80 tons/sq. in. 


Full particulars and technical data on “ Vacumelt” steels and “Hylite” Titanium from Jessop-Saville 


LIMITED 
BRIGHTSIDE WORKS, SHEFFIELD 
A Member of the B.S.A. Group 
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Navigation, Control 
and Instrumentation for 
high-performance Aircraft 
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Yet they call it driving rain! 


Such a description might amuse the driver of this Shell 
tank lorry as he peers through the almost blinding sheet 
of rain. Nice weather for ducks, perhaps, but not for 
driving heavily-laden lorries. 

But he presses on. His cargo is aviation fuel and his 
destination is Niamey, a major airport across the Niger 
in West Africa. Niamey needs supplies in bulk all the 
year round; yet each delivery means an 800-mile journey 
800 
through sub-tropical forest, dense bush and barren plain 


from the nearest supply port at Lagos miles 
in all extremes of weather from scorching drought to 
lashing rain. 

The fuel is first shipped by lighter from Lagos 120 
miies across the lagoon to Porto Novo. It then travels 
300 miles north by rail wagon through jungle swamp to 
Parakou. From there tank lorries slog out the final 
gruelling 5735 miles to Niamey. Many problems have 
had to be tackled to get supplies through on schedule. 
For example, the ancient ferry over the Niger; the 


track which, when the rains 


quickly change from hard corrugated ruts to a sea of 


treacherous come, can 
mud. At one time the lorries got bogged down frequently 
and supplies had to be sent by rail to Kano and then by 
road to Niamey — some 1,200 miles to supply a point 
only 620 miles from the coast! 

But one by one the problems have been overcome and 
the route improved. Local interests have built 120 miles 
of bitumen roads (bitumen from Shell). A bridge has 
now replaced the antiquated ferry over the Niger. 
Niamey never has, and never will, run short. Wherever 
an airfield is situated, Shell will supply it — whatever 


the difficulties may be. 


SHELL 
WY 


you can be sure of Shell 
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SEPTEMBER 2, 1960 


The Fighting Services 


Naval Promotion 


CTING ADMIRAL SIR ALEXANDER’ BINGLEY, 
K.C.B., O.B.E., Commander-in-Chief, Mediterranean, has 
been promoted to the rank of Admiral. 

A qualified Observer, he was promoted to Rear-Admiral in 
1954 and then served at the Admiralty for three years as Fifth 
Sea Lord. He became a Vice-Admiral in 1957 and in January. 
1958, was appointed Flag Officer Aircraft Carriers. 


. r oo “9 
Technical Training Command 
IR COMMODORE A. T. MONKS, C.B., has become 
Senior Air Staff Officer, Technical Training Command, with 
the acting rank of Air Vice-Marshal. 

Since 1945, Air Cdre. Monks has been Deputy Director of 
Telecommunications and Deputy Director of Signals (Ground) 
at the Air Ministry and has commanded Nos. | and 4 Radio 
Schoois. Prior to taking up his new appointment at the end 
of last month he was Controller of Telecommunications at 
Headquarters, Signals Command, 


Senior R.C.A.F. Postings 


VICE-MARSHAL J. G. KERR, C.B.E., A.F.C., has 
been posted to the Headquarters of 4th A.T.A.F. in 
Germany. He is being succeeded as Air Member for Personnel 
at Canadian Air Force Headquarters by Air Vice-Marshal 
W. A. Orr, C.B.E., who relinquishes his appointment as 
Commandant of the R.C.A.F. Staff College in Toronto. 


IR 


R.A.F. Appointments 


E_ following 
appointments :— 

Air Ministry: Gp. Capt. K. Buckingham, 
We. Cdr. J. A. Hope, D.F.C., and Weg. Cdr. 
Department of the Air Member for Personnel; 
M.B.E., D.F.M., to the Department of the Air Member for Supply 
and Organization; We. Cdr. G. A. Sentance, M.B.E., to the 
Department of the Permanent Under-Secretary. 

Bomber Command: Gp. Capt. F. M. Osborn, O.B.E., D.F.C., 
A.F.C., to Headquarters, No. 1 Group, as Senior Officer, 
Administration. 

Fighter Command: Sqn. Ldr. P. C. R. Carrington, R.A.F. 
Regiment, to Headquarters as Senior Ground Defence Staff Officer, 
with acting rank of Wg. Cdr. 

Cc Command: We. Cdr. E. A. Cox to Headquarters, No. 19 
Group, as Senior Technical Staff Officer. 


are among recent Royal Air Force 


G. O.B.E., D.F.C., 
R. W. Hurst to the 
Wg. Cdr. G. Smythe, 


ALL FLOWN AT 
SYERSTON. — Powered 
by a 1,760-Ib.s.t. Bristol 
Siddeley Viper ASV-8 
the Hunting Jet Provost 
T.3 is the first R.A.F. 
trainer to be equipped 
with UHF instead of VHF 
radio. Its two seats, side 
by side, are Martin-Baker 
Mk. 4 lightweight units. 
R.A.F. basic flying train- 
ing with the Jet Provost 
comprises 79 hr. dual 
and 41 hr. solo. 


Photograph copyright “The 
Aeroplane and Astronautics” 
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Transport Command: Gp. Capt. J. J. McKay, D.S.O., D.F.C., 
to R.A.F. Dishforth to command; Wg. Cdr. A. A. J. Sanders, 
D.F.C., A.F.C., to No. 53 Squadron, R.A.F, Abingdon, to 
pn a 

Flying Training Command: Gp. Capt. R. W, Cox, D.S.O., PE. 
A.F.C., to Headquarters as Gp. Capt. Organization; Sqn. r. A. 
Cadeainn to the R.A.F. College, Cranwell, as Chief ph and 
to command the Equipment and Secretarial Wing, with acting rank 
of Wg. Cdr. 

Technical Log re Command: We. Cdr. J. H. Smith-Carington, 
A.F.C., to the Administrative Apprentice School, R.A.F. Bircham 
Newton for divecting staff duties; We. Cdr. W. j. Winter, D.F.C., 
to Headquarters for organization duties. 

Maintenance Command: We. Cdr. J. E. M. Mould to Head- 
quarters, No. 41 Group, as Gp. Capt. Operations, with acting rank 
of Gp. Capt.; Wg. Cdr. W. D. Woods, to R.A.F. Wellsbourne 
Mountford to command the Technical Wing; Wg. Cdr. W. D. Symes 
to Headquarters No. 41 Group for equipment progress duties. 

Signals Command: We. Cdr. K. E. W. Brace to Headquarters 
as Senior Equipment Staff Officer 

Other Appointments: Gp. Capt. J. O. W. Oliver, C.B., D.S.O., 
D.F.C., to the United Kingdom Delegation to the NATO Military 
Agency for Standardization; Gp. Capt. G. C. O. Key. O.B.E., 
D.F.C., M.A., to the Ministry of Defence; Wg. Cdr. J. R. Burges 
to the ‘Ministry of Aviation, with acting rank of ‘Gp. Capt. 


r ™ ‘ - 
A.T.C. Convention 

OF + commanding Air Training Corps Wings in the 
United Kingdom are to attend a six-day convention 
beginning on Sept. 4 at Headquarters Air Cadets, R.A.F. White 
Waltham. The programme will consist of lectures and demon- 
strations and will include a visit to a Thor missile station and 

to the S.B.A.C. Display at Farnborough. 

Among the speakers will be Sir John Wolfenden, Vice- 
Chancellor of Reading University, who, in 1941 when Head- 
master of Uppingham, was made Director of Pre-entry Training 
at Air Ministry, a post specially created in connection with 
the Air Training Corps. He will speak on “ Growing up in 
a Changing World.” 


More Service News 


No. 92 Squadron Reunion.—-Past and present members of No. 92 
Squadron are invited to attend a reunion at Biggin Hill on Friday, 
Sept. 9, the 20th anniversary of the Squadron's arrival there during 
the Battle of Britain. Those interested are asked to contact the 
Squadron Adjutant, R.A.F, Middleton St. George, Darlington, 
Co. Durham. 

Battle of Britain.—The Air Council reception to mark the 20th 
anniversary of the Battle of Britain is to be held in Lancaster House, 
St. James’s, on Sept. 14. The Prime Minister has accepted an 
invitation to be present and the guests will be received by Mr. 
George Ward, the Secretary of State for Air. 
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Growing Use of Sounding Rockets 


In this and the following article KENNETH GATLAND 
continues his report of the \\th I.A.F. Congress. 


OW cost, ease of handling, and hence relatively small size, 
characterized the sounding rockets discussed at a special 
symposium organized in conjunction with the Ilth LA.F. 
Congress in Stockholm on Aug. 16 and 17. Object of the 
meeting, which had been suggested by Prof. S. F. Singer of 
Maryland University, was to encourage more groups in other 
countries to engage in upper atmosphere research. 

Work of the U.S. Navy in developing sounding rockets was 
described by Li. Cpr. W. S. Houston of the Office of Naval 
Research in Washington. After the Viking, a large liquid 
propellent rocket over 40 ft. long and 45 in. in diameter, with 
an all-up weight of nearly 16,500 lb., he said the general trend 
had been towards smaller, more efficient, and less costly rockets. 
Such vehicles were used both for the study of the Earth's 
atmosphere and to place instruments above the atmosphere to 
investigate the Sun and other planets. Aerobee and Aerobee-Hi 
represented the continuation of liquid propellent rocket develop- 
ment, Deacor, Asp and Arcas were the results of efforts to 
produce small solid-propellent sounding vehicles. 

Use had been made of rocket motors derived from weapon 
systems, resulting in the Hasp or Loki-Dart and the Miral, or 
2.75-in. air-launched sounding rockets. Combining sounding 
rockets with larger weapon-type boosters had led to the Nike- 
Deacon, Nike-Cajan and Nike-Asp. The last-named, Lt. Cdr. 
Houston said, was capable of lifting scientific payloads of 
one-tenth the weight of those carried by Viking to the same 
altitudes at one-fiftieth of the cost. 

A large part of the instrumentation needed in order to utilize 
smaller, cheaper rockets, has also been sponsored by the U.S. 
Navy. As early as 1951, a complete meteorological sounding 
rocket system was produced to measure pressure, temperature 
and relative humidity. More recently, instruments used in 
balloons have been modified for rocket use. More accurate 
devices are under development. 


Rocket Exhibition 
Some of the latest small sounding rockets developed by the 
U.S. Navy were on show in one of the Congress exhibition 
rooms. Arcas, for example, can carry an 11.9 lb. payload to a 
maximum altitude of 34 miles, taking 128 seconds to reach 
the zenith. Its total launching weight, with payload, is 77 Ib. 


stl 


ork 
oie 


Part of the exhibition of small sounding rockets at the 
1ith LA.F. Congress in Stockholm. to * Asp, 
Arcas, » Hasp, and 2.75-in. FFAR. 


General arrangement 
drawings of the Aurora 
HR-1 and HR-3 sound- 
ing rockets, from the 
design study by the 
Swedish Interplanetary 
Society. 


Arcas is fired from a closed breach, portable launcher which 
permits a high order of accuracy. It relies on the initial 
exhaust gas pressure built up by the rocket to achieve a higher 
launching velocity than would otherwise be possible. The 
rocket can be aimed within a 20° vertical cone by means of 
azimuth and elevation adjustments. Total weight of the 
launcher, which has only five major parts, is 395 Ib.; assembly 
can be completed by two men in two hours. The rocket is 
produced by the Atlantic Research Corporation, of Alexandria, 
Virginia. 

The head section incorporates a low-cost rocket parachute, 
and telemetry and radio tracking equipment operating at 
standard meteorological frequencies. Special purpose sensors, 
pick-up transducers and research instrumentation may be 
developed or modified for research investigation. Meteorological! 
sensors to determine upper atmosphere temperatures are avail- 
able as standard components. 

Upper altitude winds are measured by radio or radar tracking 
of the descending parachute and payload. Telemetry equip- 
ment is comparable with standard meteorological ground 
equipment. 

Another interesting small sounding rocket is the Hasp, 
manufactured by Cooper Development, a division of the 
Marquart Corporation. Variants of this vehicle can lift a 
payload of 1 Ib. to an altitude of 19 miles, or 3 Ib. to an 
altitude of 38 miles. 

Purpose of this vehicle is to obtain weather reports on a 
routine basis and is in regular use at the Pacific Missile Range. 
Launched from ships of the US. Navy, the rocket requires no 


(Continued on page 277) 
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Pressurised civil or military jet-prop transport; 47 
passengers or over 6} tons of freight or combina- 
tion of both at 275 m.p.h. for 860 miles; operates 
from1000-yard grassairstrips; bulltforionglifeand 
easy maintenance; id a passenger-mile economy. 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


Pati ph es 


... flew a Herald on flood relief 


While the Dart Herald was in Brazil recently—during one 
of its tough see-it-in-action proving flights which have taken 
aircraft of this type over 175,000 miles around the world to 
53 widely differing countries—word came of devastating floods 
800 miles away to the north-west. Its crew’s prompt offer to 
help with flood-relief transport was immediately accepted. 

On one flight alone this Herald carried nearly 7 tons of 
clothing and other urgent supplies, spares and fuel from Recife 
to Fortaleza in the stricken area. Such a mission of mercy is 
indicative of its adaptability to local conditions and of its 
capabilities as airliner or freighter and as civil or military 
transport. 

Heralds are built by Handley Page to fly; to fly strongly 
and safely with power to spare. They are making light work 
of some of the most difficult flying conditions and airstrips to 
be found anywhere. 

Their fail-safe design, craftsmanship and Rolls-Royce Dart 
engines are guarantees of economy, versatility and safety. 

Handley Page’s pledge of after-sales-service continuity is 
the guarantee that Heralds will keep flying efficiently and 


inexpensively on the world’s air routes. 


HANDLEY PAGE RADLETT LONDON 
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(and more) 
have been 
saved by 
IRVIN parachutes 


Irving Air Chute of Great Britain Ltd. 
Letchworth * Herts * England 
Telephone: Letchworth 888 
Telegraphic Address: Irvin, Letchworth 
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(Continued from page 276) 


special launching or tracking equipment; it merely employs the 
ship’s 13 cm. (5 in.) guns and the gun direction radar. An 
empty shell casing is used to adapt the rocket to the breech 
and incorporates the fusing device. 

The payload is carried in a slender dart which separates 
from the boost component at 2,500 ft. When the dart has 
coasted under momentum to an altitude of about 20 miles, 
its nose-piece is released and the body section then opens 
out to expose the payload. The latter consists of a balloon 
which inflates automatically to support a telemetering trans- 
mitter, antenna, and instrument package. 

Radar chaff is used to obtain wind measurements. In 
Model 1, chaff is tracked from 19 miles down to 9.4 miles or for 
20 minutes or more. In Model 2, chaff is tracked from 38 
miles down to 19 miles. 

At the same time, the instrument package transmits 
meteorological data to the tracking ship. In Model 1, the 
radiosonde is lowered by parachute and can be tracked from 


Mr. Maurice Anthony of 
the Martin Company 
poses beside a 1/5th scale 
model of the proposed 
Swedish Aurora HR-1 
high-altitude rocket. Note 
the clustered solid boost 
rockets between the tail 
fins of the first stage. 


19 miles down to 7.4 miles or for about 30 minutes. The 
radiosonde of Model 2, similarly lowered by parachute, can 
be tracked down to 11 miles. This transmits data on tempera- 
ture and pressure while radar is tracking the parachute to 
obtain wind direction and speed. 

A mechanical time-fuse controls the altitude at which 
— of the payload occurs; this can vary between 12 and 

0 sec. 


Air-launching 

A third rocket of interest is the 2.75-in. Frar which is 
launched from an aircraft in level flight at a height of 3.7 
miles. In this case, a multiple-tube launcher is provided in the 
aircraft inclined at an angle of about 45° above the horizontal 
and pointing aft. When fired, “wind cocking” causes the 
rocket to achieve a nearly vertical trajectory. It can reach an 
altitude of about 19 miles. 

Another example of the small sounding rocket family was 
described by J. Grey of Princeton University and R. G. 
Van de Vrede of the Atlantic Research Corporation. This is 
the single-stage, solid-propellent vehicle known as Iris which 
is capable of lofting a 100-lb. payload to a height of some 
200 miles. Largest of a number of long-burning-time sounding 
rockets developed by the Atlantic Research Corporation, it is 
similar in design to the operational Arcon (40-lb. payload to 
65 miles) and the Arcas. Significant features of the Iris include 
its high performance capability, operational simplicity, moderate 
acceleration, relatively small size and weight, and advantage- 
ously low cost. 

First firing of the new sounding rocket was performed by 
NASA at Wallops Island, Virginia, in July this year. Carrying 


The size of Japan’s latest high-altitude rocket, Kappa-8, is 
clearly — in this picture taken at the Akita Rocket 
Range of Tokyo University. In two firings on July 11 and 
17 this year, altitudes of 93 and 113 miles were attained. 
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a 150-lb. payload it was launched at 7° to the vertical. The 
calculated trajectory for these conditions predicted that the 
peak altitude would be 145 miles and impact point 203 miles. 
Preliminary test results gave the actual peak as 140 miles and 
impact point, 210 miles. 


Swedish Rocket Project 

Turning to work by other countries, the project study by the 
Swedish Interplanetary Society, under the name Aurora, is well 
worthy of mention, This very thorough investigation of the 
possibility of developing sounding rockets on the basis of 
existing Swedish designed and built rocket motors and other 
components was described by A. Hijertstrand, O. Ljungstrém, 
and L. H. Agren. 

Three different rockets are envisaged, HR-1, HR-2 and HR-3. 
The first two would be powered by the H,O,/kerosene rocket 
motor VR 3 developed by Svenska Flygmotor Aktiebolaget. 
Sea-level thrust is 4,900 Ib., increasing to 5,700 lb. at 12 miles 

The HR-1 version has a second stage solid-propellent motor 
which could send a payload of 11 Ib. to a height of over 
248 miles. HR-2 is a one-stage variant of HR-1, intended for 
taking larger payloads to lower altitudes. Both would be 
fitted with four solid-propellent boosters intended to give the 
vehicles an initial acceleration of about 7g and permit use of 
a short launcher. 

The final rocket considered, HR-3, is considerably smaller 
and would be propelled by the same solid-propellent motor 
used as the HR-1 top stage. It is provided with three short- 
duration boosters and would carry payloads of 11 to 33 Ib. 
to altitudes of 50 and 40 miles respectively. 


Japan’s Sounding Vehicles 

Since the beginning of the International Geophysical Year, 
Tokyo University has been extremely active in the development 
of rockets for sounding the upper atmosphere. Excellent work 
has been done on a modest budget. Prof. H. Itokawa gave 
some recent results at the Small Rockets a in his 
paper, “ Developments of Project Kappa in 195 

Work during this period, Prof. Itokawa said, could be 
divided into three fields. First were refinements in the design 
of Kappa-6, the staged solid rocket which had been developed 
originally for the 1.G.Y. The altitude performance at a 
launching angle of 80° had been increased from 37 to 50 miles, 
with the same payload. 

The second task was to design and build two- and three-stage 
rockets of higher performance. Objectives here were an 
altitude of 124 miles with a 22 lb. payload for the first vehicle, 
and 248 miles with an 18 Ib. payload for the second, A four- 
stage rocket was also being studied in 1960, with an altitude 
reach of 370 to 620 miles. 

First firing of Kappa-8 with a dummy second stage took 
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place at the Atika rocket range of Tokyo University in March 
this year. Initial launching of Kappa-9 is expected in the 
latter half of 1960; it is hoped to reach an altitude exceeding 
248 miles. The four-stage rocket, Kappa-10, is scheduled for 
launching next year, and with this it is hoped to extend 
present upper atmosphere research, including temperature, wind 
and solar spectrograph studies, to embrace the requirements of 
ionospheric research and the measurement of high-energy 
cosmic particles. 

Prof. Itokawa showed examples of telemetering equipment 
carried by the early Kappa rockets. There were photographs 
also of five- and six-shot grenade containers, and a solar 
spectrograph which had been recovered from the Sea of Japan 
after landing by parachute. 

The third aspect of Japanese research and development 
concerns the problem of reducing still further the cost of 
upper air sounding. A single-stage rocket of high specific 
impulse has been developed under the designation, Pie. This 
has a glass-fibre reinforced-plastic casing. Work is also pro- 


278 SEPTEMBER 2, 1960 


ceeding with steel and plastic-cased spherical rocket motors for 
use as upper stages. 


A Low-cost Japanese Satellite? 

A novel suggestion put forward by the speaker was that a 
four-stage solid rocket, developed from the Kappa series, 
might be capable of putting a small payload into orbit without 
any form of guidance. If sufficient support were forthcoming, 
it might be possible to reach this stage in the Japanese pro- 
gramme by 1962. 

The technique involved is characteristically Japanese in its 
ingenuity. The launching rocket would consist of two solid- 
propellent stages of conventional design, with two upper stages 
comprising spherical rocket motors of high efficiency. The 
plan would be to launch this four-stage vehicle on a simple, 
unguided, ballistic path and to fire the two spherical motors 
in quick succession at the zenith. 

To overcome the heading problem of the second stage, 
Itokawa proposes to spin-stabilize the tandem spherical rockets 
in a gimbal frame before launching, by means of an electric 
motor. Thus, they would be kept in a horizontal attitude in 
respect to the ground up to the maximum altitude, when they 
would be fired to achieve an orbit. 


Electrical Rocket Propulsion 


N account of a 30-kW. arc-jet engine of the type which 

may be used to keep a 24-hr. communications satellite on 
station above the Equator, or change the orbiting altitude of 
spacecraft, was given at the LA.F. Congress in Stockholm 
by R. R. John, J. F. Connors, and A. Mironer, of the Avco 
Corporation. Such engines at present have a thrust level of 
0.5 to 1.0 Ib., with a specific impulse of 750 to 1,500 sec.; one 
has run continuously at Avco’s Research and Advanced 
Development Division for about 50 hours. 

Principle of the engine is simple. A complete propulsion 
system would consist of the arc-jet engine, an electrical power 
supply, and a tank of working fluid (e.g., hydrogen or helium). 
The working fluid is injected into the arc chamber, heated as 
it passes through the discharge, and is expanded through a 
conventional nozzle. The nozzle serves to convert the ohmic 
heating in the electric arc discharge into kinetic energy. No 
effort is made to produce thrust by the interaction of electro- 
magnetic fields and the working fluid. The arc-jet is thus 
basically similar to the chemical rocket, differing only in that 
energy is introduced into the arc chamber by a continuous 
electrical discharge rather than by chemical reaction. 

As the thrust produced is so small, the engine could only be 
used in a vehicle which is already established in space. The 
24-hr. communications satellite is regarded by Avco as 2 
promising example of the use of thermal arc-jet engines since. 


in any case, heavy power supplies must be carried for operating 
the communications equipment. 

In their studies, Avco have considered the hypothetical case 
of a 1,500-Ilb. payload of communications equipment which has 
to be transferred from a 300-mile circular orbit to a stationary 
orbit at 22,300 miles above the Equator. For such a mission, 
some 2,500 Ib. of hydrogen would be required as propellent, 
with 1,000 Ib. of tank structure, insulation, pumps and controls, 
and 2,500 lb. of electrical generating equipment. Proposed 
power supply is the 30-kW. Snap-8 nuclear-electrical system 
being developed by the Atomic Energy Commission. 

To achieve the desired transfer, the arc-jet engine would have 
to operate for about 30 days, during which time the vehicle 
would slowly expand its orbit out to 22,300 miles. At this 
point the engine would be shut down and the power supplies 
switched over to work the communications equipment. 

There are hopes that an arc-jet propulsion system of this 
capability will be available in two to three years. Even without 
the dual-purpose use of the power supplies, Avco have calcu- 
lated that the arc-jet would still have a significant net weight 
advantage over a chemical rocket system for transferring a 
given payload into a higher orbit. Where journey time is 
unimportant, the higher specific impulse offered by the arc-jet 
system means that heavier payloads could be sent to the Moon 
from the staging orbit. The longer transit time would, in fact, 
be an advantage for obtaining comprehensive measurements 
of the Earth-Moon environment. 

As a longer-term possibility, it would also seem that arc-jet 
spacecraft may be suited to the transportation of heavy supplies 
between Earth and Moon in support of manned operations. 
Preliminary estimates suggest that payloads of between 10 and 
200 tons might be transferred in this way with journey times 
ranging between two and eight weeks. This, however, would 
imply the use of more efficient electrical conversion apparatus. 

One of the features of all electrical propulsion systems is 
that they exchange high-thrust operation, as in the case of 
chemical rockets, for low-thrust operation over long periods 
of time. The operating life of an arc-jet engine is determined 
by electrode, nozzle and insulator life. Present bench tests at 
Avco are designed to explore the problems of achieving long 
operating life, with particular attention to electrode erosion 
and cooling of the nozzle in a space environment. 

The most successful electrode and nozzle materials in current 
use are uncooled and cooled thoriated tungsten and copper. 
Eventually, it is hoped to have such power units running 
continuously for weeks on end. 


lon-Drive 

Another important electrical propulsion system is the ion- 
rocket (I, = 2,000-5,000 sec.), which operates by the accelera- 
tion of positively charged particles (ions) ejected rearward by 
an electrostatic field. In the United States, electrostatic 
systems have been operated with caesium as propellent at 
exhaust velocities of 40 to 60 km./sec. 

In a lecture surveying “Progress in Electrical Propulsion 

(Continued on page 279) 


A 30-kW. arc-jet rocket engine in operation at Avco’s Research 
and Advanced Development Division. Continuous operation 
has been achieved for some 50 hours. 
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a Farnborough First 


THE LARGEST FLEET of different turbine helicopters té be assembled ANYWHERE in the 
WORLD is entered for this years Farnborough Flying Display. 
WESTMINSTER 2 NAPIER ELANDS 
ROTODYNE 2 NAPIER ELANDS 
BELVEDERE 2 NAPIER GAZELLES 
WESSEX |! NAPIER GAZELLE 
WHIRLWIND 10 DE HAVILLAND GNOME 
WASP DE HAVILLAND GNOME 
P.531-2 BLACKBURN A.129 
SKEETER BLACKBURN TURMO 


WESTLAND LEADS THE FIELD in the application of turbines to helicopters. 
For further information visit Stand ‘J’ 


WE S ILA N D the great name in HELICOPTERS 


WESTLAND AIRCRAFT LIMITED, YEOVIL, ENGLAND 
incorporating SAUNDERS-ROE LTD., FAIREY AVIATION LTD. and the BRISTOL DIVISION 
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a" Keep 
& in touch 
with 
murphy 


All over the world airfields are installing 
Murphy VHF Radio Telephones as standard 


equipment. From Hong Kong to Holland, 
and from Sweden to South America, more and 
more people are keeping in touch with Murphy. 


COME AND SEE US AT 
FARNBOROUGH - SEPTEMBER 5 th-11ih 
STANDS 248-249 


Mobile Radio Telephones 


Murphy Radio Limited : Electronics Division - Welwyn Garden City - Herts 


cac 7 


murphy 
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(Continued from page 278) 


Systems for Space Vehicles,” Dr. E. Stuhlinger, of the Marshall 
Space Flight Center, Huntsville, Alabama, dealt with the 
prospects of ion-drive in some detail. While ion sources and 
beam formation did not offer serious difficulties, he said, the 
efficient neutralization of the ion beam after leaving the thrust 
chamber was still not completely solved. He was confident, 
however, that electrostatic systems of this kind would 
eventually achieve power efficiencies of the order of 85%. 
When efficient ion-drive systems are produced—and much 
depended on achieving a high-energy, lightweight, electrical 
generating system—it is possible to think in terms of vehicles 
which could convey heavy payloads between the planets. For 


An early design by the Avco Corporation for a.-space-probe 

utilizing an arc-jet rocket engine. Key: 1. arc-jet engine; 

2. Liquid hydrogen storage tank; 3. Radiator for cooling 

fluid (arc-jet); 4. Nuclear power supply; 5. Condenser for 

mercury turbine electrical generator; 6. Payload; and 
7. Antennae. 
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Exit NOTZLe 


Principal components of the Avco Model 50 arc-jet rocket 
engine are revealed in this sectioned view. 


future manned flights to Mars and Venus, said Dr. Stwhlinger, 
heavier payloads could be transferred than could be carried by 
chemical rockets of the same all-up weight. Moreover, 
because of the enormously greater distances to be traversed, 
journey times would not be very different between the two 
systems because of the long period during which the ion-rocket 
would be under low, but continuous, acceleration. Thus, the 
ion-rocket would be expected to provide larger and more 
tolerable living conditions for the crew. 

There were, however, a large number of problems to be 
solved before missions of this kind were possible. It was 
hoped to have an elementary flight-test prototype of an ion- 
rocket working in orbit within two to three years. This would 
operate for a limited period only to test the working of the 
ion-beam under actual space conditions, and would be without 
the nuclear-electrical generator. 

The speed with which such propulsion systems were 
developed depended on the progress made with power supplies. 
A combination of fission reactor, turbo-generator, and radiation 
cooler offered at present the highest specific power figure of 
all possible power supply systems. Thermionic converters 
promised a higher specific power but were still some way in 
the future, Dr. Stuhlinger concluded 


Space Medicine at 


RITISH representation at the Space Medicine Symposium, 
which formed a section of the International Astronautical 
Congress, was twice as strong, quantitatively, as that in the 
technical sessions, for two papers were contributed from the 
R.A.F. Institute of Aviation Medicine at Farnborough. 

Fit. Lt. J. C. Guignard, in a paper on “ Human Response 
to Vibration Frequency,” carried on from where he left off 
two years ago at a similar symposium in London. He now finds 
a vibration frequency of 3.4 cycles per second to have the worst 
effect on the pilot’s performance, and there is surprisingly little 
difference between large and small men in the frequencies 
which are most easily taken up by their bodies. The bodily 
response to imposed vibrations is 90 degrees out of phase in 
the case of seat-to-head accelerations. 

Dr. R. R. Coerman and Prof. K. O. Lange, who have done 
similar research in the University of Kentucky, described their 
findings that relaxation of muscles: decrease the bodily response 
to buffeting, but a pressure suit or other contraint increases it. 
Like Dr. Guignard, they found that about 3 c.p.s. is the worst 
tolerated, because it is the response rate of the thorax and 
abdomen and can cause severe pain. 

Fit. Lt. J. Billingham, in the other paper from Farnborough, 
described some experiments on keeping the body coo] during 
intense heating of the cabin wall. Forced air ventilation 
through a suit was the method used, and there were ten separate 
circulation systems covering various parts of the body. The 
aim was to maintain a comfortable temperature of 33° C. 
(91.4° F.), but it was found that the skin at the point of air 
entry became too cold at 20° C., while the hands and feet 
became so hot at 40° C. that they sweated profusely, though 
quite locally. This was with a cabin wall temperature of 
125° C., maintained for four hours. A suit has now been 
designed to equalize these temperatures, and a further invention 
is a “ wire suit” which acts like a resistance thermometer. 


Stockholm 


By Dr. A. E. Slater 


Both the Farnborough participants were careful to emphasize 
that their work was done solely in the interests of aviation, 
even though it had astronautical applications. 

A finding by Dr. Billingham, that pre-cooling the body 
increases the time it can tolerate excessive heat, might be 
coupled up with a paper by Professor J. M. Radulovic, of 
Yugoslavia, in which he not only said that cooling a tissue 
reduces the damage it can suffer from radiation, but that the 
damage is much less if the body is deprived of oxygen while 
it is being cooled. One wonders how many volunteers for space 
travel will be left by the time the medical experts have finished 
their preliminary investigations! 

Of all space-medical problems, radiation hazards received 
the most attention at the recent conference in Stockholm, and 
anyone wanting a comprehensive review of the subject should 
read the printed version of a most excellent paper by Glauco 
Partel, of Rome, on “ Biological Shielding of Nuclear Rockets.” 
It is too long to summarize here, but a particularly interesting 
point is that the Boron 10 isotope, only recently produced, has 
20 times the shielding power of lead. 

Dr. Wright Langham, from Los Alamos, talked most enter- 
tainingly of radiation problems, including the effects of a 
“ maximum credible accident” to a nuclear rocket motor. If 
it blew up on take-off, the site would still be dangerousl 
radio-active after three years, but if it did so in the hig 
atmosphere it would take 10,000 such explosions to produce 
as much fall-out as one atomic bomb. 

Latest estimates of the newly discovered radiation belts 
round the Earth were given by Dr. Langham, who said that 
the inner belt extends only 10 degrees either side of the 
magnetic equator, while the less dangerous outer belt extends 
to 50° magnetic latitude. But, like all the experts I know of 
who discuss this matter, he assumed that every space traveller 
would have to go slap through the middle of this belt, though 
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I] pointed out two years ago, and again since, that this is quite 
unnecessary because once a day the magnetic equator makes an 
angle of 35 degrees with the ecliptic, the plane near which the 
Moon and planets perform their orbits. So the inner belt could 
be by-passed with something like 15 degrees to spare. 

The outer belt, it was pointed out in two Russian papers by 
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S. Vernov and by N. V. Pushkov and others, is very variable 
both in density and in the position of its densest part. 

But the greatest hazard of all is from streams of particles 
shot out from the Sun, called solar flares. At irregular intervals 
of a few years, a flare is produced of such magnitude as to be 
“ catastrophic,” in Dr. Langham’s words, to any space expedi- 
tion crossing its path, for the normal radiation in interplanetary 
space would be increased a thousandfold. It would have to be 
taken as a calculated risk, he told his Swedish hearers, just as 
the Vikings of old risked disaster from storms at sea. 


Meet 


Astronauts 


in Stockholm 


Above, Soviet scientists V. Krassovsky (left) and A. 
Mikhailov, who analysed the Lunik Ill Moon pictures. 


Below, left to right, L. J. Carter, B.I.S. Secretary, with 
Blue Streak men G. K. C. Pardoe and T. W. Air, 


de Havilland Propellers Ltd. 


Left, Sir Harrie Massey gives the inaugural 
address on «Science research using space 
vehicles’ at Stockholm’s China Theatre. 


Above. Pioneers of American rocketry 

at the |.A.F. Congress. Right to left, 

Dr. F. J. Malina of Wac-Corporal fame, 

with Milton Rosen, well known for his 

work with the Viking high-altitude 
rocket. 


Above, right to left, Dr. Ernst Stuhlinger, 
who worked on V-2 guidance and control at 
Peenemunde and now director of the Research 
Project Laboratory, Marshall Space Flight 
Center, Prof. Hermann Oberth, «father of 
German rocketry,”’ and Mrs. Oberth. 


Above, Dr. L. R. Shepherd, B.1.S. Presi- 

dent and a vice-president of the |.A.F. 

(left), with Dr. S. W. Pickering, 

director of the Jet Propulsion Labora- 
tory, CALTEC. 


Left, British participants. Left to 

right, Mr. M. N. Golovine, Dr. L. R. 

Shepherd and Dr. W. F. Hilton of 
the B.1.S. Council. 


Above, D. Cashmore, A. V. Cleaver, Mrs. Hurden and D. Hurden 


enjoy themselves on a cruise in the Swedish Archipelago. 
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cei CRASH TENDERS 


Powered by 


ROLLS-ROYCE PETROL ENGINES 


Provide fire safety for airfields throughout the world 


Pyrene Mark 6T Crash Tender 
with Thornycroft 6 x 6 chassis and 
Rolls-Royce B.81 straight-eight 
petrol engine. 


Pyrene Mark VI Crash Tender 
with Alvis 6 x 6 chassis and 
Rolls-Royce B.81 straight-eight 
petrol engine. 


PYRENE 


High power fire-fighting capacity. 
Rapid transit and operation. 
Specialised design in fire-fighting 
vehicles. 

Universal acceptance for every type 


ROLLS-ROYCE 


* Unquestionable reliability. 
* Quick starting. 
* High power (up to 240 b.h.p.), 
light weight. 
of airfield. 


* ding econ » 
pcan = Combination of the best in power, speed 


* Competitive price. | and efficiency. 


+ + + + F 


‘* PYRENE ” mobile fire-fighting units are in service on 
airfields all over the world. They range from light duty 
vehicles and trailers to heavy duty six-wheeled foam 
tenders to meet all modern requirements. Recent con- 
tracts comply with demands for airfields of the R.A.F., 
R.C.A.F, and Civil Airfields of Canada. 


That is why Rolls-Royce Petrol Engines are chosen for 
aircraft crash tenders, ground power units, tugs, etc. 
They are made in four, six or eight cylinder units and, 
like other Rolls-Royce products, are backed by a 
world-wide after-sales and spares service. 


ROLLS-ROYCE LIMITED 
MOTOR CAR DIVISION, CREWE, CHESHIRE, ENGLAND. Tel. 55155 


PETROL ENGINES - MOTOR CARS. DIESEL ENGINES 
AERO ENGINES -« ROCKET MOTORS - NUCLEAR PROPULSION 


THE PYRENE COMPANY LIMITED 
GREAT WEST ROAD, BRENTFORD, MIDDLESEX, ENGLAND 


FIRE DETECTING AND EXTINGUISHING EQUIPMENT FOR 
ALL FIRE DANGERS ON LAND, AT SEA AND IN THE AIR 
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The crew of a Sea Vixen prepare for take-off as a Blackburn N.A.39 passes overhead. 


Fly as an officer in the ROYAL NAVY 


Today the aircraft carriers are the capital ships of the 
Fleet, and the most advanced jet aircraft are in squadron 
service in the Fleet Air Arm. 


Flying superb aircraft such as the Sea Vixen and the 
Scimitar (and soon the Blackburn N.A.39) is a hand- 
picked team of officers who are among the most highly 
skilled pilots and observers in the world. 


Training as a Naval Officer in the Fleet Air Arm includes 
a six months course at the Britannia Royal College, 
Dartmouth. You must possess above average intelligence, 
resourcefulness and character, and have a spirit of adven- 
ture controlled by a strong sense of responsibility. 


If you have a zest for flying and are attracted by 
the Naval way of life, you will find that the task of the 
Naval Officer in the Fleet Air Arm is exciting, exacting 
and singularly rewarding. 


The age limits for the Fleet Air Arm are 17—25. You must 
have a G.C.E. or equivalent with passes at the Ordinary 
level in English language, Mathematics and three other 
approved subjects. The Admiralty will however be pre- 
pared to consider boys with four Ordinary levels only, if 


they are otherwise exceptionally suitable candidates. 
Applicants under the old regulations will continue to 
be accepted until Ist September, 1961. A high standard 
of physical fitness is necessary. 

When qualified, pay at age 20 is £949 a year: a married 
officer of 25 can receive up to £1,760 a year. After 12 
years’ service there is a tax-free gratuity of £4,000. 
Selected officers serving on a 12-year engagement may 
have the opportunity of transferring to a pensionable 
career. 


Special 5-year commissions for Helicopter Pilots only 


There is a new scheme of engagement for men wishing to 
specialise as helicopter pilots. They join between ages 
17—26 on a 5-year commission and 
receive £775 tax-free gratuity on 
termination. 


Send for the new illustrated booklet which 
will give you full details. 


The Admiralty, D.N.R. (Officers), Dept. AP/20, | — 
Queen Anne’s Mansions, London, 8.W.1. =< 
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Right, Denis Hartas win- 
ner of the Tiger Race. 


Left, competitors in the 
Tiger race negotiate the 
first turn. 


Left, Mary Cazalet who 
won the Ladies Handicap 
Race. 


Below, the Jackaroo race 
was won by Sheila Scott. 


Thrills at Thruxton 


MOST agreeable afternoon’s 

sport was put on by the Wilt- 
shire School of Flying at Thruxton 
on Aug. 21. Five short well- 
organized races attracted a fair 
entry and provided some excellent 
“dicing” thanks to good handi- 
capping. 

Mary Cazalet won the Ladies 
Handicap over a 58-mile triangular 
course by a matter of a foot from 
Margaret McKellar. Three short 
pylon races round the aerodrome 
gave spectators a good show of 
class-type racing. 

Features were the very determined effort of veteran Norman 
Jones (winner of Air League Challenge Trophy 1927!) to catch 
lan Trethewy and the breath-catching start of the Jackaroo 
Race with one competitor doing the first third of a bunt to 
add to the thrills. In the open handicap final, over the 58-mile 
course, the 2-seater Spitfire of V. Bellamy, the scratch starter, 
flashed across the line less than three seconds behind D. 
Phillip’s Linnet. 

Attendance at the meeting was fair. Anyone driving past 
on the A.303 was invited to come in and watch the sport free 
of charge. Quite a few did. It might well be that this sort 
of well-organized, not over-ambitious, Sunday programme is 
the effective way of bringing people back to the sport of 
flying. Certainly, everyone to whom I spoke regarded the 
occasion as being a truly happy one.—c.a.s. 


Left, lan Trethewy, 
winner of the race 
for Turbulents. 


Above, veteran inspection. 


| Above, competing aircraft in the Open Handicap race 
i taxi-ing out. Right, turbulents in the line-up. 


Photographs copyright ‘The Acropiane and Astronautics” @ 
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Correspondence 


Why Leave Manchester Out? 

NOTE from your issue of Aug. 19 that the usual annual 

arrangements for celebrating the Battle of Britain have been 
made, by the usual flying displays of the R.A.F. in the usual 
places throughout the usual areas. 

Is it beyond the wit of the planners of this most important 
occasion to realize that the majority of the people of Britain 
would like to see this aerial memorial? Instead of which they 
are holding it in areas where only a fraction of the population 
will see it. Here in the north of England, particularly in the 
Manchester and the West Riding areas where over a third 
of the population of the country live, | doubt if any children 
have ever witnessed this annual event. 

It is no use fobbing us off with those hoary old stories of 
flying over built-up areas. We have a fine airfield at Ringway. 
We have built some remarkable aircraft in the Lancashire area, 
you know. From recruiting figures we in Lancashire have 
excellent connections with the R.A.F. Perhaps some day it 
may occur to the planners to do something about it, meanwhile 
my children will have to watch TV to see what it is all about. 
But TV is a poor substitute for children when the Hunters roll. 

Manchester. T. LeIcesTeR 

(ex-Fit. Lt.). 


The Late “Gerry ” Morel 


VERY much wish to associate myself with the remarks made 

in your issue of Aug. 19 by M. J. Buckmaster on the late 
“ Gerry” Morel. 

I knew him for some years, and it would be difficult to find 
a better friend or more gallant gentleman. 

London, S.W.7. F. R. BANKs. 


Private Venturing in A.T.C. Business 


R. MARTIENSSEN, in his letter (Aug. 12) states that, in 

the experience of SATCO, new developments tend to be 
more energetically and more successfully pursued when carried 
out by private enterprise, at least in the initial stages, rather 
than by Government support. In so doing, he seems to imply 
that the British electronic industry has fallen behind because 
it is in the habit of deferring the commencement of development 
work until assured of Government support. 

This is far from being the case, as many of the large U.K. 
electronic companies will confirm. In fact, without private 
venture endeavour on the part of U.K. manufacturers, many 
of the tools used hitherto in air traffic control throughout the 
World would not exist. These tools range from high-power 
search radars to simple ground-based v.H.F. D/Fs and include 
highly sophisticated airborne navigational aids. 

Perhaps it would only be fair to Mr. Martienssen to allow 
that his comment might have been directed at U.S. companies 
whose endeavours to provide partial answers to the air traffic 
control problem would have been pointless without F.A.A. 
support. 

However this may be, it is important for all concerned with 
the air traffic control problem—the Government agencies, the 
airlines, and the electronics industries—to remember that A.T.C. 
is a World, and not a regional, problem. The solution to that 
problem will not be advanced by the over-enthusiastic plugging 
—as much by Government agencies as by industry—of com- 
petitive systems on either side of the Atlantic. Had this been 
apparent to the opposing factions at the regrettable 1.C.A.O. 
meeting at Montreal in March, 1959, then the U.S. and Western 
Europe would now be in a better position to demonstrate to 
the rest of the World that there was a genuine interest in 
providing eventually a basic system capable of being employed 
universally. As it is, the World lies between the Scylla of 
vor and the Charybdis of Decca. 

Finally, having regard to the astronomical sums of money 
now being spent by Governments on space research (which 
includes basic work on communications satellites), especially 
in the U.S., would not Mr. Martienssen agree that adequate 
solutions to the World A.T.C. problem are more likely to be 
found by a better understanding of the relative réles of 
Government agencies and industry in the field of scientific 
endeavour, than by isolated private enterprise within Govern- 
ment establishments and industrial research and development 
laboratories? 

If so, I am sure he will be glad to know that the United 
Kingdom Government has seen the light which has been 
flashing with ever-increasing intensity during the last few years, 
and has, at least, accepted the idea of co-partnership. I! strongly 
suspect that, despite the disclaimer in the fourth paragraph of 
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Mr. Martienssen’s letter, the Kingdom of the Netherlands has 
been less slow to realize its importance than he would have us 
believe. 

Chelmsford, Essex. 


*s Aerolympic Games 
They say it’s only our sense of humour that keeps 
us going in aviation these days, and that the S.B.A.C. 
Display evokes the most strained humour of all. 
Latest of the “ Dobson’s Choice” generation of jests 


is the definition of next week’s event as a Hawker 
Siddeley Air Show with guest artistes. 


* Even the R.A.E. is getting. if not a new look, 
then an un-old one. The Beta Shed, 75-ft. high, built 
in 1905, has followed down Memory Lane the 
pioneering aerostats it once housed—Cody’s kites and 
aircraft, our first airships, including “ Nulli Secundus”™ 
I and II, the F.E.2 pushers, and many others. In it 
was built the Establishment’s first wind tunnel, made 
of wood, canvas and wallpaper. Where once stood 
old Beta, there is for the time being a car park. 


L.. A. Sweny. 


* Post-war piloting personalities change, too. Bill 
Pegg. Ben Gunn, Timber Wood (sound like a lot of 
buccaneers, don't they?), Neville Duke, and this yea: 
we shall miss Ranald Porteous, Roly Falk, Mike 
Lithgow, Walter Gibb and John Cunningham. And 
when Tom Brooke-Smith steps out of Short’s SC.1 
on Sunday, he retires, bow-tie and ebullience and all, 
from the test-piloting business. 


* Gathering material for next week's Wrendering 
of the Display Pilots was a happy chore, as witness 
these sample extracts from replies to my questions: 
“ What will you fly, how will you dress? "—* With the 
embargo on V-bomber aerobatics, all we have left is 
clambering swerves and noise .. .”, “ As the crop- 
duster Mk. 13 Javelin will not be ready in time, 
we've had to fall back on the Mk. 9.. .”, “Our 
P.R.O. Mk. XXX is confidently expected to beat last 
year’s pint-to-pint record . . .”, “I shall be flying the 
SC.1 all week in a mercurial manner—that is, up and 
down . . .”, “ As usual, I shall be flying the Boulton 
Paul Chalet .. .”, “ Very gnaturally, flying clothing 
will consist of gent’s gnatty suiting, coming in two 
standard sizes—l, for the average R.A.F. man 
standing about 7-ft. 6-in, and 2, for troglodytes about 
4 ft. 2 in.” But there were also the touching “ Regret 

. not this year ™ replies. Oh, well. 


* The Hovercraft isn’t likely to be present nor 
is the unique variation of it named in a letter from 
Germany as the “ Hoovercraft ” which obviously sucks 
instead of blowing. 


* A technical magazine which should know better 
says that the Show “ will perhaps be notable for three 
aircraft—the A.W. Argosy, Avro 748, H.P. Herald, 
and Fairey Rotodyne.” As for the DC-3 replacement 
“ Armstrong Whitworth look as if they may have the 
answer with their Avro 748.” But how about the 
de Havilland Herald which is coming off Bristol's 
production line down at Weybridge? 
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Photographs show Blackburn N A39 low-level 
strike aircraft, and close-up of assembly. 
Ly courtesy of Blackburn Aircraft Limited, 


Blackburn NA3Z9’s will come in on Goodyear 


Goodyear are proud to be associated with Blackburn Aircraft Ltd. 
in the supply of equipment for production.in NA39 Aircraft. 
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Esso service demonstrates 
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CO-OPERATION WITH A CORPORATION 


Airports and the methods of servicing have to keep pace 
with the speed of the aviation world. Planning for future 
development must be far-sighted. Decisions must 
be made quickly and put into effect with equal speed, 
otherwise current demands overtake new developments. 
There is no point whatsoever in designing for today. 

At Manchester municipal airport, Esso’s refuelling 
crews play an important part in supplying the needs of 
present traffic, while engineers are working with the air- 
port authorities on an impressive programme of future 
development. Manchester means business in the air — 
big business. Esso is proud to help. 


Eighty years ago Manchester was an inland city, 
dependent upon world trade, but with communications 
to the sea that were inadequate for the greatly increased 
output occasioned by the Industrial Revolution. 
Manchester Ship Canal was the answer, transforming 
the city into a seaport. The stage was set for continued 
development which has led to the proud position the 
city holds today. Thus Manchester learned the value of 
adequate communications and with characteristic fore- 
sight the city was quick to appreciate the advantage of 
an international airport to put itself firmly on the air 
routes of the world. 


Already it is the second most important airport in the 
United Kingdom. Transatlantic, international and 
domestic air traffic all pass through Manchester and, as 
always, Esso’s calculated hustle is suited to the local 
need. Compared with London Airport the percentage 
of domestic and short-range international traffic is higher. 
The quantity of fuel required per aircraft is correspond- 
ingly reduced, but quick turn-round is as vital to short- 
haul operations as it is to long. 


As for the future, the City Corporation is preparing 
for the day when Manchester Airport will be even busier 
than it is at present. Long-range inter-continental and 
international traffic will increase while, at the other end 
of the scale, aerial commuting will be a matter of course. 
Helicopter services may well link Manchester with other 
cities throughout the United Kingdom. 


Bulk storage of Esso aviation fuels in underground tanks. Fuels will 
be pumped from here to the hydrant system with outlets on the apron. 


In 1958 the main runway was extended by 1,100 feet 
and work begun on a new terminal building. Due for 
completion next year, it will feature a two-pier layout 
providing apron accommodation for 20 aircraft, a 
concourse, restaurants and waiting rooms, and a new 
control tower. This last will have the latest radio and 
radar equipment, capable of dealing effectively with the 
increased air traffic of the future. Refuelling arrange- 
ments must be geared to meet the same demand. Here 
Esso is in its element. In collaboration with the 
airport staff, Esso engineers are designing a hydrant 
refuelling system of the latest type. 


This model of the new terminal building at Manchester Airport 
clearly shows the southward extending piers with distinct allocation 
of areas to domestic and overseas traffic. 


The advantages of a hydrant refuelling system, in 
which fuel is piped underground direct from storage 
tanks to hydrant outlets on the apron, are well known. 
But in this kind of system the need for careful design 
and far-sighted planning is even more vital than usual. 
The installation details of a hydrant system must be 
decided well in advance to avoid the expense of sub- 
sequent alteration. 


Esso’s engineers have ensured that Manchester Airport 
will incorporate the latest developments in design-thinking 
so that fuel, filtered for maximum purity, is delivered to 
the aircraft at the correct pressure with full safeguards 
to control pressure and flow-rate in all circumstances. As 
for far-sighted planning, it goes without saying that Esso 
engineers and Manchester Corporation have co-operated 
fully in this respect. 


So it is that Esso’s engineers are hard at work laying 
the foundation of a swift, safe service to meet the demands 
of the future, while Esso’s refuelling crews meet those of 
the present. This is Esso’s calculated hustle with a 
futuristic twist. At the airport of an inland city which 
has already brought the sea to its door — and in the same 
spirit is determined to harness the boundless potentialities 
of the air — Esso’s calculated hustle could hardly be 
practised in a more suitable place. 


Esso Petroleum Co. Ltd 

Aviation Department 

36 Queen Anne's Gate. London S.W.1 
Telephone HYDe Park 7030 
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THE AEROPLANE 


4 and ASTRONAUTICS 
H Advertisement 
] Already a busy airport — handling more 
4 than half a million passengers and over 


aj 
32,900 aircraft movements a year — 
| Manchester is gearing up for even more 
i business 


Looking into the near future, an artist 
rv emphasises the “clean” appearance of the 
i apron at Manchester Airport when the 
A hydrant fuelling system is completed. 
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Hobson 
FUEL 


BOOSTER 


Having participatedin many important research 
and development phases of aircraft and guided 
missile control, H. M. HOBSON LTD. are now 
expanding their activities in the fuel system 
field and have developed a tank-mounted fuel 
booster pump which is specified for the D.H. 121 
Aircraft. The pump is driven from an A.C. elect- 
rical supply and being fully immersed requires 
no running seals. 
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— een 


—§.B.A.C. Exhibition and 


Flying Display Farnborough 
Sept. 5th— 11th, 1960 


jah 5 many friends in the 

ndustry, we ertend a cordial H. M. HOBSON LIMITED 
invitation to our Stand 167 ; 

where acomprehensive range FORDHOUSES ° WOLVERHAMPTON 
of HOBSON precision-made 

equipment will be displayed. 
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Farnboroug 


Wherever the British Aircraft Industry is 
represented you will find Teddington Air- 
craft Control. You will be a welcome 
visitor at Stand No. 41 at Farnborough 
where a representative selection of our 
equipment will be on view and our engineers 
will be m attendance. 


SEPTEMBER 2, 1960 


@ Cabin Air Conditioning Controls, 
@ Anti-icing Controls, 

@ Fuel Tank Pressurisation, 

@ Electro Magnetic Valves, 

@ Hot Air and Gas Valves, 

@ Time Switches, 

@ Pressure Switches, 


TEDDINGTON AIRCRAFT CONTROLS LTD- MERTHYR TYDFIL- SOUTH WALES. Tel. Merthyr Tydfil 3261 
London Office: COLNBROOK BY-PASS - WEST DRAYTON - MIDDLESEX ~- Tel. Coinbrook 2202/3/4 


= <n oe me. i 2 ee ee ee aan cogent eis FE ae ee 
Ss ise: ° : 
Se i 
are s 
eat # . 
Zs 
A 
ta es 
Mawes ae 
"an 
Hite ae 
Ps : 
et iat 
oe e bai cay 2 5 Bai: ee = me pa iia a be. a : i 3 
HS j ein’ 2 a SS ae ve < : 
‘4 7 : } Yo ; = (jm : a ot a. oe ee 
3 ye 3 [oo ‘a F Sea ie. er 
> ¥, no ae ay a OS eet 7 Sgn ae . Sas 
2 ia; ae Bes Pe he. au : b 1 y Be — 
eee : ihc ee 4 a > ee a Geaeas] i dete oe 
SB od Be: a i Bie) | ye es ¢ 
he OS i Sor ‘a ;: = ae met a eee : ae - 
. A ae, a, a Se Oe) re a 4 
oa 4 ae ae 2 AS Mi eo a : 
. a er P - RS Soe Py 
Pa _ Ta . F ae MS vecra ally ; 
a : Shia ca =. 5 ON eae Be “Toa 
se 1 Sige ; .. “ole 2 ae a ae 
> ee A <a — a {Saas re : 
. a Re cea. a. ee: See me saa se 
J y s mee a p . eS Se Peay. 3 
a i im “Ce a 5 | SR wean ee a 
# n 4 ; Se 5 ai > | ers ae me . a z 
Hei awe N: et Bt mk ‘aa Te eee Beer a ae 
Sco: Nee ei oP aie -o Bee Re ae 
2) ea Spee ae oy ae ee: ES Se ee ee 
Lewes a toe es a ae ar, eas,” =a ‘ 
vi ‘ge Bay Vass i, at te m4 a : te 
iat oe a ee ae ae “a4 : 
rok ae % a bs SS . Sle ia ‘ Bas 
aes | y io ean sagt ee ms Lae io eh a ee a 1 
arse) i A" ee = be i : revi cou * SS ees Bers 
yi =4 e ee ¢ ee ; C et ore Bn piace’ - > pp en - i o* 
e! is ee ae 4 . 1) SS ae Ore oe cg ae 
ge 7 ist a & ss : ss mee ae a Ys aaa 
ae BP. Bey, x A a 
ah *« mae. meres > EE aig es) 4 . By Es en a 
ae * Ebr ee a u 7 E ; ie =a 4) i See he ae: i: 
ey fi ae ee 4 : - ae eee Re Si : 
. <i : vee i = Sie i eee Tah 4 a 
es oe. = on ee tic ya 2 . —- i.) — ee Ps sae aa 
2 gPaNaa te Se ae = eee ve ; oil Be 
a, ae . os. Pay ; re : 
i aes | AS ‘ a » 
ws ” MP eEPA a: : y 4 Yee ae Bae 
pce | oe ) — $e 
; Pa Cs a. ake os ae ‘Cae ee ee : ¢ 
he a md “ eae me: 4 ; et. a Ne ae OR nae: 2 
ifn 4 “a (es 2S a= ee tae Rees, > a ; 
* pli _ a = i J ‘ ig, aes Pete <a 
¥ - ie a Paes: { Sy ate Se Bey, pe ea S 
<a yer enue? ‘ eevee ! he Sek eee =e ee as 
Ye ‘ v ZY a? i a ete ss Tage ee 7 - 
ie : S F (sa Sos 4 Aree sie ss ee a 
ent ii -  igieaa yey ey — : : 
rey . OS ae tipo ani *.. a i 
‘fia : . ees 3 Oe el Hea Sey tec, ee ae é 
ie ry a ie u ere et? eee ,) v 4 
: = % oa b Poa | a & 
y ae : eae s megs Tae - = "Nt 8 ARS 0 F 
a ae —— oe ae 2 oh ti 
hicd ‘ a Rl Reinke, ee ime ae ae ‘ee J 4 
pA ( : A biti aw ‘io ee : ae rae Ps py. Peel J is 
Pf i Bele 3 a ‘3 Ae a. a - fe ee | Sa , fi rae 
; bs ——— 3 toa ae £ - : 
3 Or ares . ae ‘aa eee ee ce ooh a f/f 
ao ES ais et = men se Y ha a i are at a 
¥ ri - Sy Teer ae” e oi py Tt E ip aan 
: =p rg i) a ee Sees : eo 
ou 4 es a> = Rei ee a a: aa aa | a i , ¥ rs: m4 ; 
i ean A ai aos a “See Bee oe +e eee o sy 
er a oe eae >) ia Pe ee Ge i) a he ro 
aah am Ste an i ae : rs - ion : 
a on i ae en a; a oe 
“Sy a2) % Og : Be ” : 
ee ee “3 ee ee aes Gg ee fom: yo + 
4a ee rere: > ge es i: f. - foe 
se eel aaa at 76% Fee a G f / Pe 7 : 4 
1 pie P = oa : a aa ; 3 ri 
Ese tins ie ae a co as ; i Beh 
sel : ee a i oe ag . NG ae i, os ee. = 
one ive ey pee — ie’ rio 
ti 5. a a: spate ‘ ‘ ‘ anes ig 
Does : ie 4 8 Fa jae ae P a. 
ies ‘ : Bio 7 ot er Bia ea. maak ‘ ‘ ' a e 
3 5) f ‘ E 
od brane 2 : 43 - ae ae ve eae, ay Ce: st ® 4 7 E : A B 
wT er 3 7a a — eae er pe a) an Bs ssi : j ee 
ae + oe. ae oe sah a F' : me re 
gas = ei a a : - oe os ee 
, + ae ees CO ah ee a i * # 2a ae 
aha ? oa a oN ¢ is ie ar e a 3) 7 =a 
meh, a ae is a > J on oe 
eta = ea a Be ba ; pitta eee 
ois ae A ee a ;lUCNG Be Th a 
oie * ma o\, ey. Seer fa | 
sig oaks oo a i — ty ge gk —— 
; ies ce are ¥) a ne ae pest bo a saa a 
ie cee < ee, ra ek, : ee i ee ta Spiga 5 iy 
ae < ee Or hed ‘ — oa “ ert ee il a 
re ‘ ‘Sos ete ae, \ i iad ya ‘ee : » ae 9 oo i me 4 
a Pw a es ; rr. #* - ae Eyes ae i Ss : 
re | pie p a ahs ; 2 o he. = oe easy ae, 5s “34 i e 
beet Sea a ae > ee ee 25 Fn ae ae eee ; 
Pia . oe i = a. _ = ee Na ee hh, a Al 
x wee Paes ba i. a ‘ op oe a TR ae ee 
¥ Shee cay + = — es ee i. es : 
ee a ot - -¢ Bsc, , ae ‘Seiwa ee. ae oe Sr Se 
i > a Be | ei ® a ea et gee! a 
re whee Z | Uitte ae g ‘ > es ae Pay J 
i 4 : aan a. a sf: in > eee e ri ie = Q 
ee: a roel ic ae aa 7 ; SS Sas 0 Bear |) Bar). 
ny 5 : al ae ee | ae a eee ein 
ge Peis le > Sia aR be ka oS eer ee. 
ate ae eget a a |e ; ‘ig Sees arene oa ; 
aod : Bay idee 3 iy | iy ee a aa 
; 5 eee rs bs Ae ee oa = ee eet * 
. S ‘ ae a Me . Beri ee 7 rs. 
ht : — pee oo. ae ates £5 Se . 
f Pa i iy 7 ‘Sa are Pei! bi ee See eS = 
o = 5 ee. ‘ ee = {/ ee es a ae 
oS fi 1 a. a NOME ES bo amet ee ee 
a ; > - a . 
sae 2 ae ee a ee ot a 
picks as . ris ihe a “a : og . ia Subiaco, 
a3 . se | tie ae : % : 
: 2 r pees } 
ae f ee j . 
MEER, = 3 
=r hee a: : 
a ie 4s 
F y f > See 
< Yep ae i a 
Mee a! ee a re i 
2, > 3 . “a i : 
ax: : ‘ ; @ Pressure Regulators 
F gat F as a ba ia : 
Pag ee ee =f 
dt plea aby Sele oI oe - « . 
‘ send, ite’ * ‘ i jt aie : E ae *s uy : ‘ * f . é oa 
is oi 4 —o ie : c SS i Bate baie. Ts ieee. ee a 
ee ea = aT a Ss ; Sa cen Sa cote ae ‘ 
ae : Sa — eae * : ‘ % — 
es oe & ¥ ’ 3 " rc 4 + ede | ee es ee 
+R ee al a Bas : . ——EE . 
s _ 1 : : aha 
ae ; y ae 2% he 
2 ae ee. toa 
eee ee 
mre, 
. ARS 
Cee 
es’ i 
} b 
hy Be a 
ae. 
i ae : 
i sae oy 
re. 
hee 
oa tng @ 
a a ~ a 
= , fs 
ee a : 
ey a ete yd ~ Pot . a NE = a Ss ate = _. ns b : Be ia : oh) 9 ei an “ 
Ae & a ee Det ae : eo ae ae 7 eR ee Se + o> 
ee a hae = ia ‘ eu ae ee 5 ss : ong | ae ce Bae * a oe 


| 


| ai oat gmmmamn 


NE SE GE EMS 


Ea RE Ce eG 


Ror 


Pe te ee ee 


Septet: gy Rare 


Robust textures, crisp new surfaces, unobtrusive masculine flair— that’s the BRI-LON touch in men’s 
knitwear for the Autumn. Light and logical for sportswear, BRI-LON rebuffs those sudden icy winds. Styled 
in vital colours, easily washed and quickly dry, BRI-LON knitwear keeps you smartly out of winter’s way. 

It’s BRI-LON for knitwear for men 
+ REGISTERED TRADE MARK OF BRITISH NYLON SPINNERS LIMITED 
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The Primary/Basie Military Trainer for the 1960's... 
eady in-service with the Royal Air Force and the Royal Ceylon Air Force 


CELLON aircraft finishes 
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THE AEROPLANE 
and ASTRONAUTICS 


BRITAIN’S 
AIRCRAFT 
INDUSTRY 


New 


Groups for a New Decade 


Britain’s aircraft industry has seen major changes since the last S.B.A.C. 


Show. Its new structure is outlined below. Particulars of its aircraft, 


missile and aero-engine companies together with their products are 


given on the following pages. Under each company, the projects are 


discussed chronologically, the newest first. 


IRST steps towards strengthening the power of the British 
aircraft industry to compete in international markets 
can be traced back to May, 1958, when Mr. Aubrey Jones, 
then Minister of Supply, said that the volume of work 
available for the aircraft industry in future would support 
only three or four major airframe groups and two aero- 
engine groups. At that time the Government expected 
companies to develop new civil projects without any 
financial backing from the Treasury. 

The movement towards the airframe groups began slowly, 
but accelerated after the Conservative Gevernment was 
returned to office last October. Mr. Duncan Sandys was 
appointed Minister of Aviation and pursued a dynamic 
policy. Promises of Government support and a return to 
financial backing for selected civil projects accelerated 
amalgamation. Today, the bulk of the industry is concen- 
trated into three airframe groups, one responsible for 
helicopters alone, and two major aero-engine companies. 

The aim of the new groupings was to strengthen the 
financial and technical resources of manufacturers so that 
the industry could compete more effectively in export markets 
and could produce aircraft more rapidly. 

The new shape of the industry is shown in the accompany- 
ing diagram. It includes the aircraft, missile and engine 
manufacturers which are ordinary members of the Society 


of British Aircraft Constructors. Particulars about the units 
composing each group will be found arranged alphabetically 
under group titles. In addition the following observations 
may be found helpful. 


So far as Hawker Siddeley Aviation, Ltd., is concerned, 
the recent take-overs represent the acceleration of a process 
which has gone on for many years. After its initial build-up 
as an aircraft group, Hawker Siddeley had greatly extended 
its industrial interests before returning to increase its stake 
in aviation by take-over bids. 

In the past year the following companies have been taken 
over as wholly owned subsidiaries of the Hawker Siddeley 
Group:— Folland Aircraft, Ltd.; the Blackburn Group, Ltd., 
with all its daughter companies; and de Havilland Holdings, 
Ltd., with all the de Havilland subsidiaries in Britain and 
throughout the World. 

Only the major Blackburn and de Havilland companies are 
shown in the diagram, but all their British and overseas 
subsidiaries are now also controlled by Hawker Siddeley. 


The formation of Bristol Siddeley Engines, Ltd., dates 
back to when Bristol Aero-Engines, Ltd., and Armstrong 
Siddeley Motors, Ltd., joined forces in April, 1958. Interests 
in Bristol Siddeley are held on a 50%-50% basis by the 
aged Siddeley Group, Ltd., and the Bristol Aeroplane 

o., Ltd. 


Interests in the British Aircraft Corporation, Ltd., are held 
on a 20%-40%-40% basis respectively by the Bristol Aero- 
plane Co., Ltd., the English Electric Co., Ltd., and Vickers, 
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Ltd. Since the Corporation was 
announced in its original form, 


Hunting Aircraft, Ltd., has | sir W. G. Armstrong Whitworth 


Aircraft, Ltd. 
Blackburn Aircraft, Ltd 
Blackburn Engines, Ltd 
de Havilland Aircraft Co., 
de Havilland Engine Co., 


become its fourth subsidiary, 
Two of the parent companies 
of the Corporation—the English 
Electric Co., Ltd., and Vickers, 
Ltd.—are large industrial con- 
cerns. The third, the Bristol 
Aeroplane Co., Ltd, is now 
largely an “ aeronautical invest- 


ment trust.” with a 50% interest : 
Folland Aircraft, Ltd. 


Blackburn 
PEE OF Ltd] 
Lid. ——_ 


o— 


Hawker 


de Havilland 
P Holdings, Ltd.% — 


de Havilland Propellers, Lid. ——— 


Ltd. 


in Bristol Siddeley Engines, Ltd., 


a 10%, interest in Westland Air- | Gloster Aircraft Co.. Ltd 


PF. Ad., 3 a 15 nterest 
craft, Ltd.. and a 15% rere Hawker Aircraft, Ltd 


, interest. 


in Short Brothers and Harland, 
A. V. Roe and Co., Ltd. 


Ltd. It also has a 50% interest 
in Bristol Aerojet, Ltd., and 
retains its former subsidiaries in 
Canada, Australia, New Zealand 
and Sweden as well as interests 
in French and Spanish compan- 
ies. In Britain it owns Bristol 
Aircraft Holdings, Ltd.. with 
two subsidiaries, Bristol Aircraft 
Services, Ltd., and Bristol Aero- 
plane Plastics, Ltd. 

Not all the former activities 
of Bristol Aircraft, Ltd., come 
under the’ British Aircraft 
Cerporation; its former heli- 
copter division was sold by the 
Bristol Aeroplane Co. to West- 


(less its helicopter interests) 


Bristol Aerojet, Ltd. 


Short Brothers and Harland, Ltd. “ 
CS 
Li. interest. 


Bristol Acrcraft, Ltd, 7; 


, interest. 


interest Bristol 
Aeroplane 


Co., Ltd 


m1 


interest. 
interest. 


English 


interest = Electric 


English Electric Aviation, Ltd. 
land Aircraft, Ltd., and _ its 
former plastics activities come 
under a new company, Bristol 
Aeroplane Plastics, Ltd. As 
mentioned above, this is outside 
the B.A.C. group and is a direct 
subsidiary of the Bristol Aero- 
plane Co., Ltd. 

Within the B.A.C. grouping 
the financial responsibility for 
types already in production will 
be directly attributed to the 
respective parent companies, but 
responsibility for projects will 
lie with the British Aircraft 
Corporation. As an example of 
this, English Electric orders for 
the Canberra and current marks 
of Lightning are _ directly 
accountable to the English 
Electric Co., Ltd.. but later 
marks of Lightning and 
Thunderbird, the TSR-2 and the 
Blue Water missile will be 
related to the Corporation. 

Westland Aircraft, Ltd., has 
made take-over bids for, or ; 
purchased directly, all the | 5¢oétish Aviation, Lid. 
British companies involved in 
helicopter development. It has 
thus absorbed Saunders-Roe. 
Ltd.. Fairey Aviation, Ltd., and 
the helicopter division of Bristol 


Hunting Aircraft, Ltd 


(helicopter interests only) 


(i.e. Fairey helicopter and 
aircraft interests in U.K.) 


Companies outside the Groups 


Alvis, Ltd. 
Auster Aircraft, Ltd. 
Boulton Paul Aircraft, Ltd. 


The Fairey Company, Ltd. 


(which retains its missile interests) 
Handley Page, Ltd. 


D. Napier & Son, Ltd. 
(subsidiary of English Electric Co., Lid.) 


69°, by the Ministry of Aviation 


Co., Ltd 


interest. 


Vickers-Armstrongs (Aircraft), Lid. 


Bristol Aircraft, Ltd, ss; 


Fairey Aviation, Ltd, 


Vickers, Ltd 


Saunders-Roe, Ltd. tts 


Short Brothers and Harland, Ltd. owned~ 


154°, by Bristol Aeroplane Co., Lid. 15}°., by Harland and Wolff, Ltd. 


Aircraft, Ltd. 

As already mentioned, the helicopter division of Bristol 
Aircraft, Ltd., was bought from the Bristol Aeroplane Co., Ltd., 
in return for a 10°, interest in Westland Aircraft, Ltd. 

Fairey Aviation, Ltd., was bought from the Fairey Co., Ltd., 
but certain of its former activities have been retained by Fairey. 

Saunders-Roe, Ltd., was taken over in its entirety apart 
from two industrial subsidiaries—Saunders-Roe (Anglesey), 
Ltd., and Saro Laminated Wood Products, Ltd.—which went 
to de Havilland and thus, in turn, now form part of the 
Hawker Siddeley group. 

Through its size and uniquely powerful position in the aero- 
engine field, Rolls-Royce, Ltd., qualifies for the title of 
“ group,” although it is a single company which has not been 
concerned in the “ mergeritis ” which has affected the industry 
as a whole. 

No changes have been made in the affiliations of the other 
companies listed, but the following points are of interest:— 

The Fairey Co., Ltd., has retained the hydraulic-power- 
control side of Fairey Aviation, Ltd. 

Fairey aeronautical work in Britain now comes under Fairey 
Engineering, Ltd.; it includes responsibility in Britain for the 
Australian Malkara missile and Jindivik target aircraft. The 


Fairey Company retains all its aviation and industrial interests 
in Canada, Australia and Belgium. 

D. Napier and Son, Ltd., remains a direct subsidiary of the 
English Electric Co., Ltd., and is unaffected by the formation 
of the British Aircraft Corporation. 

Short Brothers and Harland, Ltd., in Northern Ireland is 
in a special position because a 69% interest is held by the 
Government. Mr. Sandys has said he did not seek to encourage 
an amalgamation affecting this company. 


The Future 


After the hectic days of late 1959 and early 1960 when the 
grouping negotiations were under way, the industry has had 
several months for consolidation and for internal re-organiza- 
tion to make the new arrangements as effective as possible. 
This is a continuing process and much remains to be dene. 

But basically the shape of the industry is now clear. Some 
of the compamies which are still independent may affiliate 
themselves with the groups; the groups may tie up some loose 
ends inherent in their present form. 

The ball lies at their feet. 
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THE AEROPLANE 
and ASTRONAUTICS 


BRITISH AIRCRAFT CORPORATION, LTD. 


100 Pall Mall, London, S.W.1 


HIS is one of the three major airframe groups of the 

industry. Its member companies are Bristol Aircraft, 
Ltd. (less its helicopter interests, which now form part of 
the Westland group); English Electric Aviation, Ltd.; 
Hunting Aircraft, Ltd.; and Vickers-Armstrongs (Aircraft), 
Ltd. The parent companies, which own a 20%-40%-40% 
interest in the Corporation, are, respectively, the Bristol 
Aeroplane Co., Ltd., the English Electric Co., Ltd., and 
Vickers, Ltd. 

Financial responsibility for most projects which were 
under way before the merger remains with the original 
parent companies. New projects come under financial 
control of the British Aircraft Corporation; these include 
the supersonic TSR-2 strike aircraft, the BAC-107 
(ex-Hunting 107) short- and medium-range transport, the 
Swallow variable-geometry supersonic aircraft and design 
studies for supersonic transports. 


Bristol Aireraft, Ltd. 


Filton House, Bristol 


EMBER of the British Aircraft Corporation, this company 

employs about 8,000 people and has factories at Filton 
and Cardiff with a total floor area of just over two million 
sq. ft. Its major production efforts at Filton and Cardiff are 
devoted to Bristol/Ferranti Bloodhound SAMs and_ their 
launchers; this missile system is on order for the R.A.F., 
Sweden and Australia. The company is no longer concerned 
with helicopter development and production; this section of its 
former activities is now part of the Westland group. 

Other company work includes construction of the Bristol 188 
supersonic research aircraft and the production of wings for 
the Short Britannic freighter. Major Britannia overhauls are 
done for Canadian Pacific Airlines and other operators. 

Bristol design teams are located at Filton and there is an 
aircraft drawing office at Bournemouth. The company has 
several projects which cannot be revealed for security reasons; 
it is working on an advanced version of the Bloodhound as 
well as Bristol 188 development. 

BRISTOL 188.—Expected to make its first flight next year, this 
supersonic research aircraft has a welded stainless-steel structure. 
It is intended for research at speeds above 1,500 m.p.h. (Mach 2.3 
in the stratosphere). A large single-seater, it is powered by two 
de Havilland Gyron Junior DGJ.10 turbojets with variable reheat. 
Maximum static thrust is 10,000 Ib. per engine, which is increased 
to 14,000 Ib. by the 2,000° K, reheat system. Two flying examples 
of the 188 are to be built in addition to a structural-test specimen 
which was moved to Farnborough earlier this year. 

BRISTOL/FERRANTI BLOODHOUND.—This _ ramijet-propelled 
surface-to-air missile is in production for the Roya! Air Force and 
export orders have been received from Sweden and Australia. It is 
operational with No. 264 Squadron at North Coates in Lincoln- 
shire, and at other R.A.F, stations in eastern England. Powered 
by two 16-in. Bristol Siddeley Thor ramjets. Bloodhound probably 
has a slant range of more than 60 miles. The guidance system, by 
Ferranti, relies on semi-active radar homing; the target is illumi- 


Bristol 188 all-steel supersonic research aircraft (two D.H. Gyron Juniors). 


nated by a B.T.H. Sting Ray ground radar. A more advanced 
version with greater lethality, range and ceiling is under 
development. 


English Electric Aviation, Ltd. 
Marconi House. Strand, London, W.C.2 


ESEARCH, design and development of aircraft, missiles 

and guidance systems are handled by this British Aircraft 
Corporation company. Production is done under contract by 
the English Electric Co., Ltd. The English Electrie develop- 
ment and production companies employ 15,000 people on 
design, development and production of aircraft and guided 
weapons. 

The research, design and development facilities of the com- 
pany’s aircraft division are at Warton aerodrome in Lancashire, 

(Continued on page 288) 


British Aircraft Corpo- 
ration 107 short-haul 
jet transport (two 
Bristol Siddeley BS.75s). 


Bristol/Ferranti Blood- 

hound | surface-to-air 

missile on launcher (two 
Thor ramjets). 
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Internal features of the de Havilland 
feathering and reversing propeller de- 
signed for the Tyne-Vanguard installation. 


Drawing by J. H. Clark, A.R.Ae.S. (Aug. 5, 1960) 
Copyright “ The Aeroplane and Astronautics” 
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Knglish Electric Lightning 
(Two Rolls-Royce Avons) 


armed with 


D.H. Firestreak 


Internal features of the Lightning's 
principal armament, the de 
Havilland Firestreak air-to-air 


Drawing by J. H. Clark, A.R.Ae.S. (Feb. 26, 1960). guided missile. Below are a Light- 
Copyright ** The Aeroplane and Astronautics.” ning T.4 (foreground) and an F.1 
interceptor. 
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British Aircraft Corp., Ltd. 


(Continued from page 285) 


where the Lightning supersonic interceptor is under develop- 
ment. The Lightning F.1 and T.4 aircraft are built at the 
Preston and Accrington factories of English Electric, with final 
assembly at Samlesbury. The Canberra bomber remains in 
limited production. 

The E.E. missile division has establishments at Luton and 
Stevenage. Missiles under development include the Thunder- 
bird mobile SAM and the Blue Water corps-support weapon, 
both of which are to be produced for the British Army. The 
missile division is also developing instruments and _ inertial- 
navigation systems which use Minneapolis-Honeywell gyros 
built under licence. Its design team is based at Stevenage. 

A major project of the aircraft division is the development, 
in collaboration with Vickers-Armstrongs, of the TSR-2 super- 
sonic strike and reconnaissance aircraft. A combined TSR-2 
design team of English Electric and Vickers personnel is based 
at Weybridge. (See also Vickers.) 

Other English Electric projects include research and design 
work on supersonic and VTOL types. 


TSR-2.—This supersonic strike and reconnaissance aircraft for the 
R.A.F. is being developed jointly by English Electric Aviation and 
Vickers-Armstrongs (Aircraft). The original specification was for 
a “Canberra replacement,” but the precise réle of the TSR-2 has 
recently been under review. It is to enter service in 1964-5 and 
will carry nuclear weapons and air-to-air missiles. The aircraft will 
be powered by advanced Bristol Siddeley Olympus engines with 
reheat and is designed for supersonic operation at both low and 
high levels. 


BLUE WATER.—This corps-support missile is under development 
for the British Army to replace the Corporal SSM. It is a solid- 
propeHent missile with inertial guidance and a nuclear warhead. 
Anglo-German talks at government level have aimed at joint 
development of the missile, with the intention that it should be 
adopted by NATO. 


LIGHTNING.—Britain’s first supersonic fighter, the Lightning, is 
in production for the R.A.F. No. 74 Squadron at Coltishall is the 
first Fighter Command unit to equip with the aircraft, following 
extended trials at other R.A.F. establishments and with the Air 
Fighting Development Squadron at Coltishall. Armament of the 
Lightning comprises two nose-mounted 30-mm. Aden cannon and 
two de Havilland Firestreak AAMs mounted on the side of the 
fuselage nose. A fuselage pack which contains 48 2-in. rocket 
projectiles can also be installed. A two-seat trainer version, the 
.4, is also in production. The Lightning F.1 is powered by 
14,430-lb.-thrust Avon RA24Rs, but later models are expected to 
have the R.B.146 Avon 300 series engine rated at 13,220 Ib. dry. 


THUNDERBIRD.—The Mk. | version of this surface-to-air missile 
is in limited service with the British Army; a more advanced type 
with a higher performance and more effective guidance is being 
developed. Designed as a mobile anti-aircraft missile, Thunderbird 
has a solid-propellent sustainer motor. Semi-active radar homing 
is used, 

CANBERRA.—Production of the Canberra is now almost at an 
end in the English Electric factories at Warton and Samlesbury 
after more than 10 years. Since the Canberra first flew in May, 
1949, English Electric has produced the B. Mks. 2 and 6, B(I) 
Mk. 8, P.R. Mks. 3 and 7, and T. Mk. 4 for the R.A.F. and 
export versions for Ecuador, France, India, New Zealand, Peru, 
Rhodesia, Sweden and Venezuela. The T. Mk. 11 radar trainer 
conversion is supplied by Boulton Paul. Short Bros, and Harland, 
Ltd., is producing the Mk. 9 and converts Mk. 2s into 
U. Mk. 10 target drones. 


i ee ee | 
Hunting Jet Provost primary trainer (one Bristol Siddeley 
Viper). 


Photographs copyright “The Aeroplane and Astronautics 


English Electric Thunderbird surface-to-air missile on launcher 
(one solid-propellent rocket motor). 


Hunting Aireraft, Ltd. 
Luton Airpori, Beds 


MEMBER of the British Aircraft Corporation group, this 

company employs 2,000 people and has a total plant area 
of 500,000 sq. ft. Its factory and main design team are at 
Luton; it has an additional design team in London. 

Current production centres on Jet Provost T.3 and T.4 basic 
trainers. The company is also responsible for design and pro- 
duction of the outer wing for the D.H.121 jet transport. 

Projects include the BAC-107 short- and medium-range jet 
transport. Originally a Hunting project, this is now being 
developed under the zgis of the British Aircraft Corporation as 
a whole. Other Hunting R. and D. work is being done under 
Ministry of Aviation contracts; this includes work on a jet-flap 
research aircraft. 

HUNTING BAC-107.—This design for a small, short-haul jet trans- 
port which has been studied by the Hunting design team for several 
years now, ranks as one of the principal new civil projects of the 
British Aircraft Corporation. The layout has rear-mounted engines 

a T-tail and a low, moderately swept wing. Accommodation would 
be for 50-59 passengers and optimum range between 700 and 1.000 

naut. miles. A military version is of interest to the R.A.F. as a 
Valetta and Varsity replacement. 


JET-FLAP RESEARCH AIRCRAFT.—Under Ministry of Aviation 
contract, Hunting Aircraft is developing a jet-flap research aircraft. 
No details about this project are available. It will allow full-scale 
tests to be made of the jet-flap principle developed by the Nationa! 
Gas Turbine Establishment in which the efflux of a propulsion jet 
engine is ejected through a narrow slit along the trailing edge of 
the wing. 

JET PROVOST.—As the new basic trainer for the R.A.F., the Jet 
Provost T. Mk. 3 is Hunting’s principal product. Present orders 
are for about 100, with further contracts to be placed. The 
Mk. 4, with a 2,500-lb. Viper 200 and 20% improvement in per- 
formance, ma «4 be ordered. Ceylon has bought six armed Jet 
Provost T. Mk. 


Vidkere-Aitaswonsp (Aireraft), Ltd. 

Weybridge, Surrey 

AIN research, design and production facilities of this 

British Aircraft Corporation company are at Weybridge. 
It also has a design team and factory at Hurn. The former 
Supermarine factory at South Marston no longer belongs to this 
company and is outside the British Aircraft Corporation. It 
now comes under a new company, Vickers-Armstrongs (South 
Marston), Ltd., whose activities include development and pro- 
duction of research reactors, reactor simulators and hovercraft. 

At Weybridge, Vickers-Armstrongs (Aircraft) are building 
Vanguard turboprop airliners and Viscount 810s; production 
work is also under way on the VC1O long-range transport. At 
Hurn, detail parts and sub-assemblies for the Vanguard and 
VC10 are produced. Development of the Vigilant wire-guided 
anti-tank missile is also centred at Weybridge. 

Projects include the development of the Super VC1O trans- 
port, which is on order for B.O.A.C.; freighter versions of VC10 
and Vanguard; and the TSR-2 strike and recennaissance aircraft 
which is being developed in collaboration with English Electric. 
In conjunction with the Ministry of Aviation, work continues 
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on the Swallow variable-geometry aircraft, which is now under 
the egis of the British Aircraft Corporation. 


TSR-2.—Fer information about this joint development by Vickers- 
Armstrongs (Aircraft) and English Electric Aviation see the note 
on page 288. 

VC10.—First of a family of subsonic transports, the VC10 is the 
largest civil project in the European aircraft industry. Developed 
to a B.O.A.C. specification, the Conway-engined VC10 takes full 
advantage of a rear-engined layout to obtain better airfield per- 
formance and cruising cost than achieved by the first-generation 
jets now in service. The B.O.A.C. contract for 35 VC10s is worth 
over £90 million (including engines, spares and associated ground 
equipment), and the Government is to share the financial risk of 
further development and production of this type. 


SUPER VC10.—Second member of the VC10 family, the Super 
VC10 has a lengthened fuselage to accommodate up to 212 passen- 
gers, and at 347,000 Ib. is the heaviest jet transport ordered to date. 
A B.O.A.C. contract for 10, valued at some £25 million without 
spares was signed in June. Further developments include the use 
of a still longer fuselage, increased fuel capacity and later Conways 
of lower s.f.c. to give greater range. A pure freighter with swing- 
nose loading based on this variant has a take-off weight of 373,000 Ib. 
and a payload of 106,000 Ib. 

VC11.—Another project in the VC10 family, the VCI1 has been 
designed for best possible economy on medium-range operations of 
500 to 2,000 miles. Its features include a large-diameter fuselage for 
comfortable six-abreast seating, small wing area with leading edge- 
flaps and blown trailing-edge flaps, and four 11,000-Ib. s.t. R.B.163 
engines. Accommodation is for 100-135 passengers; gross weight, 
170,000 Ib.; and typical cruising speed, 510-520 knots. 


VANGUARD.—Sales total stands at 43, for B.E.A. and T.C.A. 
These aircraft are now expected to go into service early next year 
and cover both Vanguard I (135,000 Ib.) and Vanguard Il 
(146,500 Ib.) types. To take advantage of the recent increase In gross 
weight to 146,500 Ib., new Vanguard variants are being studied, 
including various freighters with or without rear-loading and carrying 
payloads of up to 64,000 Ib. 

VIGILANT.—This small wire-guided anti-tank missile has been 
developed by the company as a private venture. Its launching 
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Vickers Super VC10 long-range transport (four Rolls-Royce 
Conways) 


weight is 26 lb. and it carries a 6-lb. warhead over a range of about 
one mile. It is currenily being developed to give a greater destruc- 
tive effect and a small production batch has been ordered. 
SCIMITAR  F.1.—Production of the (Vickers Supermarine) 
Scimitar single-seat carrier-borne fighter/strike aircraft for the Royal 
Navy is scheduled to end in September at South Marston; a 
total of about 100 are believed to have been ordered. All squadrons 
scheduled to receive Scimitars have now been re-equipped with the 
type. 

VISCOUNT.—Production of Viscounts continues at Weybridge 
against airline orders. Total sales now stand at 423 with about 
10 to be delivered, and there is a brisk market in second-hand 
Viscounts, 


HAWKER SIDDELEY AVIATION, LTD. 


Richmond Road, Kingston-on-Thames, Surrey 


NE of the three large British airframe groups, its member 
companies are Sir W. G. Armstrong Whitworth Air- 
craft, Ltd.; Blackburn Group, Ltd., and its subsidiaries, of 
which the leading ones are Blackburn Aircraft, Ltd., and 
Blackburn Engines, Ltd.; de Havilland Holdings, Ltd., and 
its subsidiaries which include the de Havilland Aircraft Co., 
Ltd., the de Havilland Engine Co., Ltd., and de Havilland 
Propellers, Ltd.; Folland Aircraft, Ltd.; the Gloster Air- 
craft Co., Ltd.; Hawker Aircraft, Ltd.; and A. V. Roe and 
Co., Ltd. 
In its turn Hawker Siddeley Aviation is a subsidiary of 
Hawker Siddeley Group, Ltd., which has extensive interests 
outside aviation. 


Sir W. G. Armstrong Whitworth 
Aireraft, Ltd. 


Baginton, Coventry 


PPROXIMATELY 10,000 people are employed by Arm- 

strong Whitworth at its Baginton, Whitley, Bitteswell and 
Hucclecote factories. At Baginton the Sea Hawk, Argosy 
civil freighter and A.W.660 military transport are in production. 
Sub-centract work is also done for the Avro Vulcan bomber 
and Avro 748 transport. Nearing completion is sub-contract 
production for the Bristol 188 supersonic research aircraft. 
The Armstrong Whitworth Rolamat cargo-handling system is 
also produced there. 

Whitley is the design and research centre for both aircraft 
and missiles. The Seaslug surface-to-air missile for the Royal 
Navy is also produced there and it is the base of the company’s 
electronics organization 

Bitteswell is the final assembly and test centre for all Arm- 
strong Whitworth aircraft. 

Hucclecote, in Gloucestershire, is the home of Armstrong 
Whitworth Equipment, whose main product is fuel-system 
equipment for aircraft. Among aircraft types using A.W.E. 
fuel-system equipment are the Britannic, Lightning, Gannet and 


Javelin. The unit markets a wide variety of secondary pro- 
ducts of Hawker Siddeley Aviation; it specializes in pneumatic, 
hydraulic and electronic equipment. A commercial version of 
the Rolamat rapid-loading system is also produced. 

In addition to the Argosy and A.W.660, Armstrong Whit- 

worth projects include the A.W.670 car-ferry/airbus. It is also 
making studies of vroL and SsToL projects and supersonic 
transports. 
A.W.660.—The R.A.F. has ordered 40 of this military version of 
the Argosy, the first of which is to fly later this year. Its features 
are an increased weight, Dart R.Da.8 engines and a “ beaver ”’ tail 
which can be opened in the air for paradropping. These rear doors 
are at present being flown on the second Argosy, G-APRL, which 
will later revert to full civil standard. 


(Continued on page 292) 


Gaia oe 


Armstrong Whitworth Seaslug ship-to-air missile (one solid 
propellent rocket). 
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Armstrong Whitworth 


A.W.650 Argosy 
(Four Rolls-Royce paet) 


Details of the main 
undercarriage bay 
structure. 


Drawings by R. J. Way. (Nov. 21, 1958). 
Copyright “The Aeroplane and Astronautics.” 


Intermediate-wing/ |' 
outer-wing joint at 
the front spar. 


The nose of the Argosy’s fuselage hinges 
to form the main loading door. 
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Above, layout of the 
mainplane structure 
and, left, details of the 
wing/fuselage centre- 
section. 
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Drawings by J. H. Clark, A.R.Ae.S. (Feb. 12, 1960). 
Copyright “The Aeroplane and Astronautics.” 
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Hawker Siddeley Aviation, Ltd... . . 


(Continued from page 289) 
ARGOSY.—Developed as a private venture on which the company 
has already spent more than £3 million, the Argosy is among 
the civil aircraft which the Government is to help to finance in 
future. Six of an initia] batch of ten Argosies have to date flown 
more than 2,000 hr., and deliveries will begin shortly, following 
the grant of an unrestricted British C. of A. Contracts now being 
negotiated cover delivery of the first ten aircraft, Riddle Airlines and 
B.E.A. being among the airlines concerned. 


SEASLUG.—This beam-riding ship-to-air missile has been developed 
for the Royal Navy and is in production for the ‘“ Hampshire ”- 
class super destroyers. It has four wrap-round boosters and a 
solid-propellent sustainer motor. Contractors for control and 
guidance equipment are G.E.C. and Sperry respectively. 


SEA HAWK.—An original Hawker design, the Sea Hawk has for 
many years been the responsibility of Armstrong Whitworth, which 
has built over 500 for the Royal Navy, Royal Netherlands Navy, 
and German Navy. A final batch of 24 for the Indian Navy is 
now in hand. 


Blackburn Aircraft, Ltd., and 
Blackburn Engines, Ltd. 


Brough, Yorkshire 


ITAL Blackburn employees at Brough are approximately 

5,500. The research, design and development facilities of 
the Blackburn aircraft and engine companies are centred there, 
although the company also has design offices in London and 
Leeds. Its NA.39 naval strike aircraft are test-flown at Holme- 
on-Spalding Moor airfield. 

Work at Brough includes the overhaul of Beverley trans- 
ports and the production of the NA.39, engines and electronic 
equipment. Power units produced include the A.129 Nimbus 
turboshaft, Palouste air-turbine starters and Artouste airborne 
auxiliary power units. 

No details can be given of Blackburn project and develop- 
ment work, but this undoubtedly includes advanced new 
versions of the NA.39. Other projects which have been men- 
tioned include a small piston-engined transport and a giant 
helicopter, information on which is given below. 


SP 60.—Although only in the formative stages of project study, the 
SP 60 has recently gained some publicity as the largest helicopter 
project in Britain. Originated by Blackburn, it is under review 
by the Hawker Siddeley Advanced Projects Group. A large 
diameter six-blade rotor would be used, with six vertically mounted 
gas producers in the rotor head. This vertical-lift power unit 
would lift a gross weight of about 135,000 Ib., including such 
loads as a 250-passenger pod, or 18-car and 90-passenger container. 


NA.39.—In production for the Royal Navy, the Blackburn NA.39 
is a carrier-borne low-level strike aircraft designed to deliver nuclear 
weapons at high subsonic speed. Air bled from its Gyron Junior 
engines is used for boundary-layer control blowing over its wing 
and tail surfaces. Its tail can split to form air brakes; these are 
fully opened and its fuselage nose folded to allow it to use standard 
carrier deck-lifts. 


A.129 NIMBUS.—This 968-s.h.p. turboshaft is in production for 
Westland Sprite helicopters on order for the British Army. (This 
helicopter was formerly known as the Saunders-Roe P.531 Wasp.) 
It also powers the Westland Sea Sprite, which is the version of the 
helicopter being developed for the Royal Navy, and will be used 
in the SRN-2 Hovercraft. 


TURMO.—This 425-s.h.p. shaft turbine powers the original evalua- 
tion batch of P.531 helicopters for the Royal Navy, and an 
experimental Skeeter. 
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de Havilland Trident (three Rolls-Royce R.B.163 engines) 


de Havilland Holdings, Ltd. 
Great Nast Hyde, St. Albans Road, Hatfield, Herts 


OW a wholly owned Hawker Siddeley subsidiary, de 
Havilland Holdings is the parent company of the de Havil- 
land group. Through de Havilland Holdings, the Hawker 
Siddeley Group now owns all the D.H. subsidiaries, which are 
the de Havilland Aircraft Co.; the de Havilland Engine Co.; 
de Havilland Propellers; the de Havilland aircraft companies of 
Canada, Australia, South Africa and New Zealand; and de 
Havilland Aircraft Inc. (U.S.A.). 
In all, 37,000 people are employed by the de Havilland com- 
panies, 4,000 overseas and 33,000 in the aircraft, engine and 
propeller companies in Britain. 


de Havilland Aireraft Co., Ltd. 
Hatfield, Herts 


N production at the de Havilland factories at Hatfield, Chester 

and Christchurch are the Comet 4 airliner, Sea Vixens for 
the Royal Navy, Herons and Doves. Construction of the 
D.H.121 Trident jet transport is now beginning; this aircraft 
is On order for British European Airways. 


TRIDENT.—Scheduled to fly at the end of next year, the D.H.12! 
meets the B.E.A. requirement for a short-haul jet and as one of 
the major British civil projects qualifies for Government financial 
backing. The initial B.E.A. order is for 24. with an option on 12 
more. This version, with 10,100 Ib. s.t. R.B.163-1 by-pass engines, 
is Optimized for stage lengths of 800 naut. miles carrying up to 100 
passengers. 2 1s under development, for longer stages 
Following the inclusion of de Havilland in the Hawker Siddeley 
Group, the 121 has become entirely a D.H. project, and the Airco 
consortium, including Fairey and Hunting, has been dissolved. 


SEA VIXEN FAW.1.—This two-seat all-weather carrier-based fighter 
has been in service with the Royal Navy since July, 1959. Powered 
by two Rolls-Royce Avons, it is supersonic in a shallow dive 
Standard interception armament is four Firestreak AAMs mounted 
under the wings plus 28 two-inch rockets in two retractable 
packs under the nose. Fer strike and reconnaissance duties the 
Firestreaks can be replaced by a variety of stores including bombs, 
rockets and fuel tanks. ; 

COMET.—A steady trickle of orders keeps the Comet in produc- 
tion, and negotiations are continuing with other interested operators. 
The full fleet of 19 Comet 4s has been delivered to B.O.A.C.; other 
operators of this version are Aerolineas Argentinas, which has had 


Above, Blackburn A.129 Nimbus free turbine helicopter engine. 
Left, Blackburn NA.39 strike aircraft (two D.H. Gyron Juniors). 
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six, and East African Airways, starting service with two later this 
month. The Comet 4B is the version for B.E.A. and Olympic 
Airways, with a total of 14 on order. Mexicana, Misrair and Middle 
East Airlines have ordered the Comet 4C. Orders for all versions 
of the Comet 4 at present total 51. 


HERON.—Production of this four-engined transport continues at 
a low rate at Chester to meet airline and executive orders. About 
140 have been built to date, the current production version being 
the Mk. 2 with retractable undercarriage 


DOVE.—In the past 15 years, de Havilland has sold 520 Doves, and 
the type is still in production at Chester for the executive market. 
Latest versions are the Dove 7 and Dove 8, respectively standard 
and executive models with 400 h.p. Gipsy Queen 70 engines, ejector- 
type exhaust and Heron-type canopies. For the U.S. market, the 
Dove 8A is known as the Dove Custom 800. 


Folland Gnat trainer (one Bristol Siddeley Orpheus). 


de Havilland Engine Co., Ltd. 
Watford, Herts 


Leavesden, nr. 

HiS company employs more than 5,500 people; its main 

production plant has an area of nearly one million sq. ft. 
Its production and business divisions are at Leavesden and its 
design and development headquarters at Stag Lane, where its 
engineering and rocket divisions are based. The company’s 
engine-test facilities are at Hatfield. 

Non-aeronautical work is done by the company’s industrial 
products division which is based at Leavesden. There is also 
a nuclear power group with its technical headquarters in 
London; this is producing equipment for the HERO and 
PLUTO reactors. 

Current production of aircraft engines includes the Gipsy 
Major and Gipsy Queen series of in-line air-cooled piston 
engines; the Gnome H.1000 turboshaft; the Gyron Junior 
DGJ.2 Mk. 101 turbojet; and the Spectre DSpe.4 assisted take- 
off rocket motor. 


The existing range of engines is being further developed 
as detailed hereafter: 


GNOME.—This is a licence-built version of the General Electric 
TS58 turboshaft. The 1.000 s.h.p. Gnome H.1000 is in production 
to re-engine R.A.F. Whirlwind helicopters. A 1,250-s.h.p. version, 
the Gnome H.1200, is under development as a helicopter power- 
plant. A turboprop version of the engine, the P.1000, is expected 
to make its first run soon. A coupled version of the H.1200 is 
being developed to power the Wessex 2 helicopter. 


GYRON JUNIOR.—The 7,100 Ib. s.t. DGJ.2 Mk. 101 version of 
this engine is in production as the power unit for the Blackburn 
NA.39 naval strike aircraft. The DGJ.2 has been designed to 
allow for considerable air bleed when high-lift boundary-laver 
control is in operation. The DGJ.10 is a supersonic version of the 
Gyron Junior with a 2,000° K. reheat system: it will power the 
Bristol 188 research aircraft. Later versions of the Gyron Junior 
are under development. 


SPECTRE DSpe.4.—This fixed-thrust HTP/kerosene rocket motor is 
in production as an assisted take-off unit for V-bombers. Production 
has now ended of the Double Spectre which powers full-scale test 
vehicles of the Avro Blue Steel stand-off bomb. 


GIPSY QUEEN.—Quceen 70 and 30 in-line piston engines remain in 
production. A 400 h.p. Mk. 3 version of the Queen 70 has been 
produced for the Dove 8 and the engine is expected to be further 
uprated in future. 


de Havilland Gyron Junior 101 turbojet for the 
Blackburn NA.39. 
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GIPSY MAJOR.—This is being produced in its Mk. 140 form 
for military Skeeter helicopters; a turbo-supercharged version, the 
Mk, 215, is also available and its development is continuing. 


de Havilland Propellers, Ltd. 
Hatfield, Herts 


ITH factories at Hatfield, Stevenage, Lostock, Farnworth 

and Lakefield, this company produces propellers, mainly 
for Tyne- and Eland-engined aircraft; air-conditioning equip- 
ment for such aircraft as the Victor, Sea Vixen, Lightning, 
Scimitar, Comet, Trident and Britannic; alternators for missiles, 
including Firestreak, Seaslug and Bloodhound; aero-engine fuel- 
control equipment; scanners; de Havilland Pottermeter flow- 
meters for measuring the flow of any fluid; and automatic 
control equipment including process-control computers and 
data-acquisition and monitoring equipment. 

On the missile side, the company is producing the Firestreak 
air-to-air missile for the Royal Navy and R.A.F. It is also 
developing an advanced air-to-air missile known as Red Top 
under Ministry of Aviation contract 

Following cancellation of the Blue Streak LRBM as an 
operational missile and pending a Government decision on its 
future as a space launcher, work continues on those aspects of 
the project which are applicable to its use as a satellite vehicle. 


RED TOP.—An advanced air-to-air missile now under development, 
Red Top is probably the “ improved " missile which, according to 
the Minister of Defence, will. in due course, be carried by Lightning 
fighters in place of Firestreak. It probably uses infra-red guidance, 
and may well be the missile which has been referred to as Fire- 
streak Mk, 4. 


de Havilland Gnome turboprop variant for feeder-liners. 


FIRESTREAK.—This infra-red-homing air-to-air missile is in ser- 
vice with the Royal Navy and R.A.F. Four Firestreaks are carried 


by the Sea Vixen and Javelin, and two by the Lightning. The 
missile has fixed cruciform wings and cruciform control fins. It is 
propelled by a solid rocket with a short burning time. Firestreak 


homes on the engine jet-pipes of its target; the warhead is exploded 
by an infra-red proximity fuse. 


BLUE STREAK.—This was designed as a long-range ballistic 
missile to deliver a nuclear warhead on targets up to 2,500 n.m. 
away. Missiles have been built and test launches were due to 
begin at Woomera this year. In April the project was cancelled 
as a military missile, but it has not yet been decided whether this 
large liquid-propellent missile will be used as the basic booster 
for a British satellite programme. 


(Continued on page 296) 
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A detail of the centre-section/ 
outer-wing joint fittings. 


Oe 


a 


Attachment of 
stringers to ribs 
in the outer-wing 
structure is by 
* butterfly ’” links. 


Avro Vulean B.2 


(Four Bristol Siddeley 
Olympus) 


The leading-edge 
duct for the 
thermal anti-icing 
system in the 
outer wing. 


Drawings by B. Hatton. (Jan. 31, 1958). 
Copyright **The Aeroplane and Astronautics.” 
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de Havilland Comet 4C 
(Four Rolls-Royee Avons) 


“ JET EF FLaX 
(SPLIT FLAPS INDER 


I LAND 
4-WHEEL Boer t/c 
ITWARDS RETRACT) 


»* FUEL TANI 


The Comet’s mainplane structure showing power- (432 ma ont ) 


plant and undercarriage bays. 


Drawing by J. H. Clark, A.R.Ae.S. (Oct. 24, 1958). 
Copyright “The Aeroplane and Astronautics.” 
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Hawker Siddeley Aviation Ltd. ... . 


(Continued from page 293) 


Folland Aireraft, Ltd. 


Hamble, Southampton 


OW a wholly owned subsidiary of Hawker Siddeley, Folland 

employs 2,150 people and has a total plant area of 430,000 

sq. ft. Design and technical offices of the company are at its 

Hamble works, where two-seat Gnat Trainers are in production 
for the R.A.F. 

The company is also manufacturing aircraft ejector seats 

and producing major components for the Avro 748 civil trans- 
port. Machining work for missiles is being done under sub- 
contract. Current projects include variants of the Gnat Trainer 
and the development of a hovercraft in collaboration with 
Hovercraft Development, Ltd. 
GNAT TRAINER.—Development is being concentrated on the 
two-seat trainer version of the Gnat which is in production for the 
R.A.F, The earlier single-seat Gnat is being produced in India as 
an interceptor and has been supplied in evaluation numbers to the 
Ministry of Aviation, Yugoslavia and Finland. A development 
batch of 14 Gnat Trainers was ordered initially; production of 
these is well advanced and a further order for 30 has been given 
by the Ministry of Aviation. The first flight of a Gnat Trainer 
was on Aug. 31 last year. 


Gloster Aireraft Co., Ltd. 


Hucclecote, Gloucester 


HIS Hawker Siddeley company employs about 5,000 people 

at its Hucclecote and Moreton Valence establishments. Its 
design and production facilities are at Hucclecote and its final- 
assembly and flight-test establishment at Moreton Valence. 

At Hucclecote the production of Javelin FAW.8s is nearly 
completed. A considerable part of the factory is being taken 
over by Hawker Siddeley industrial companies and production 
work is also being handled for the Gloster subsidiary com- 
panies which produce agricultural equipment, automatic vend- 
ing machines, runway sweepers, fire appliances, flat-bed trucks 
and bulk-liquid conveyors. Production work is also done for 
the Argosy and Avro 748 transports. 

At Hucclecote Javelin FAW.7s are being modified and 
brought up to Javelin FAW.9 standard. This programme will 
continue for at least 12 months. 

The Gloster aircraft design team is being maintained and 
expanded. It is helping other aircraft companies of the group 
with design work and assisting the Hawker Siddeley advanced 
project group with vrot and supersonic-transport design. 
JAVELIN.—This is the standard two-seat all-weather interceptor 
of the R.A.F. Production of the FAW.8 has nearly ended; this 
mark has two Bristol Siddeley Sapphire 7s with reheat. FAW.7s 
are being modified to FAW.9 standard by the addition of reheat 
and other changes which include the installation of flight-refuelling 
equipment. 


Hawker Aircraft, Ltd. 


Richmond Road, Kingston upon Thames, Surrey 


HIS Hawker Siddeley company employs approximately 4,000 

people and has a total factory area of nearly 1,200,000 
sq. ft. at Kingston, Langley, Richmond Road (Kingston) and 
Dunsfold aerodrome. 

Its headquarters are at Richmond Road, where its research 
and design staff are housed. Its main factory is also there. 
Hunter two-seaters and single-seat FGA.9s and FR.10s are in 
production and single-seat Hunters are also being converted to 
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two-seaters. Its Kingston factory produces components, and 
Langley is a stores depot. The company’s airfield and flight- 
test establishment is at Dunsfold. 

The leading Hawker project is the P.1127 vrot ground-attack 
fighter, prototypes of which are being built. 
P.1127.—Developed initially as a private venture and later under 
Ministry of Aviation contract, the P.1127 is designed as a v sto! 
ground-attack fighter. Kk is powered by a single BS.53 lift thrust 
ducted-fan engine, and will be the first operational jet-lift vror 
aircraft in the World, Its first flight is expected in October this year. 
HUNTER.—In service since 1954 as the R.A.F.’s standard day 
interceptor, the Hunter is still in production in both its single-seat 
and two-seat trainer forms. Latest types are the FGA.9 ground- 
attack version and the FR.10 fighter-reconnaissance version, Export 
orders for Hunters have earned more money than any other British 
military aircraft. 


A. V. Roe and Co., Ltd. 


Greengate, Middleton, Manchester 


all, approximately 12,000 people are employed by this 
Hawker Siddeley company, which has in production the 
Vulcan B.2 strategic bomber, the Avro 748 civil transport and 
the Blue Steel stand-off bomb. Shackleton maritime recon- 
naissance aircraft are being converted to T.4 trainers. 

Headquarters of the company are at Chadderton, where all 
aircraft research, design and production work is undertaken. Its 
airfield, aircraft-assembly and _ flight-test facilities are at 
Woodford, where the Avro weapons division also has its design, 
research, production and engine-test facilities. Blue Stee! is in 
production there. 

The weapons divisiow also has a research and development 
unit at Chertsey, in Surrey, and a design and research group at 
Kingston upon Thames. The Avro design group at Harrow 
handles both aircraft and weapon design work. Blue Steels 
are currently being tested at Woomera; the weapons division 
has its Australian testing and maintenance base at Edinburgh 
field. 

Other Avro facilities include the Empire works at Failsworth, 
where metal fabrication work is done; Bracebridge Heath, near 
Lincoln, where there are mainly stores; and Langar, near Not- 
tingham. where there is an aircraft repair section which has 
airfield facilities. 

Current projects include the Avro 771 twin-jet short-range 
passenger transport and development of the Avro 748 and Blue 
Steel. 

AVRO 771.—Over the past year or so, the Avro project office has 
studied several designs for a short-haul] jet. and these have now 
crystallized as the Avro 771. To be powered by two Bristol 
Siddeley BS.75 turbofans on the rear fuselage, the 771 has a low- 
mounted swept-back wing and accommodation for about 65 pas- 
sengers. The optimum design range is about 500 miles. 

AVRO 748.—Newest British commercial aircraft to fly, the Avro 
748 was undertaken as a private venture in the broad category of 
a DC-3 replacement. At an early stage in development, the design 
was adopted by the Indian Air Force, and is to be built at a new 
factory in Kanpur. Initially, this factory will assemble Avro 748 
Series ls from British components; later, a military version of the 
Series 2 will be built from Indian materials and will be known as 
the Avro 757. 

Orders for the Series 1, with Dart RDa.6 turboprops, have been 
placed by Skyways (three) and B.K.S. (two), and delivery of these 
is scheduled for 1961 after the C. of A. has been obtained next 
spring. One of the initial production batch of 10 aircraft wil] be 
completed as a Series 2 with Dart RDa.7s. and three of this version 
will be delivered to Aden Airways in 1962. Many other operators 
are interested in the 748, including the R.A.F. 


AVRO 758.—This designation applies to a variant of the Avro 748 
having a high wing and rear-loading doors suitable for air-dropping. 
It has been projected primarily for the Indian Air Force. 

BLUE STEEL.—This rocket-powered stand-off bomb has been 
developed to arm the Mk, 2 Victor and Vulcan strategic bombers. 
A substantial batch of Blue Steels for trials is being produced: a 
further order, presumably for operational missiles, will be placed 
soon, Trials are now being made at Woomera with full-scale 
test vehicles powered by the de Havilland Double Spectre rocket 
motor; operational missiles will have the Bristol Siddeley Stentor 
two-chamber HTP/kerosene rocket motor. Blue Steel is a canard 
delta-winged missile to carry a nuclear warhead. Development is 
centred on increasing its range, which is currently estimated at 
between 100 and 200 miles. 

VULCAN B.2.—This advanced version of the Vulcan is in pro- 
duction for R.A.F, Bomber Command. The first was delivered 
in July this year. It is powered by four 17,000 Ib. s.t. Bristol 
Siddeley Olympus 201s in place of the 13.000 Ib. s.t. Olympus 104s 
of Mk. | Vulcans and its span is 12 ft. greater at 111 ft. Vulcan 
B.2s will carry the Blue Steel stand-off bomb and, in the mid-1960s, 
Skybolt air-launched ballistic missiles. 


Avro Blue Steel stand-off bomb test vehicle under Vulcan 1. 
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WESTLAND AIRCRAFT, LTD. 


Yeovil, Somerset 


OLLOWING incorporation of Saunders-Roe, Ltd., 
Fairey Aviation, Ltd., and the Bristol helicopter divi- 
sion, this company now forms the third major airframe 
group in the country. It is deveted almost exclusively to 
helicopter production and employs a total of 11,000 people. 
The company now comprises four divisions. These are 
known as the Yeovil, Bristol, Fairey and Saunders-Roe 
divisions respectively. Particulars of the products ef each 
division will be found under the appropriate heading. 


Yeovil Division (W.A., Ltd.) 


Yeovil, Somerset 


HIS division is producing Widgeon, Whirlwind and Wessex 
helicopters. Development is centred on the Whirlwind 10 
and Wessex 2. Work is also proceeding on the Westminster. 


WESTMINSTER.—The largest pure helicopter built in Britain, the 
Westminster is at present the subject of a number of development 
programmes. Since June, the first prototype has been flying with its 
fuselage skinned, both prototypes having previously flown with a 
bare framework. More recently, a Sikorsky six-blade rotor has 
been fitted to this prototype, and intensive trials are being made in 
connection with blade stall problems at certain forward speeds. 
Projected developments of the Westminster design include a passenger 
transport with 40 seats and a flying-crane with a variety of special 
mission pods. 


WESSEX.—The first large turbine-powered helicopter to go into 
quantity production in the Western World, the Wessex, in its HAS.1 
version, 1s now entering service with the Royal Navy. Powered 
by a Napier Gazelle free-turbine engine, it is designed for anti- 
submarine operations, carrying both detection equipment and offen- 
sive armament A substantial quantity has been ordered. Under 
development is the Wessex to be powered by two up-rated 
de Havilland Gnomes, This will carry greater payloads, have a 
better high-altitude, high-temperature performance and offer engine- 
out reliability. 


Westland Whirlwind civil and military helicopter | 
(one D.H. Gnome). 


WHIRLWIND.— Production of the piston-engined Whirlwind is now 
phasing out in favour of the turbine version with a de Havilland 
Gnome free-turbine. A substantial number of these was recently 
ordered, as the Whirlwind 10, by the R.A.F., which will also convert 
some of its American-powered machines in due course. The Gnome 
offers a considerable improvement in performance at high altitude 
and in high temperatures, but the earlier Whirlwind Series 1 (Pratt 


Below, Westland Westminster prototype with faired fuselage 
(two Napier Elands). 
Below right, Westland Fairey Rotodyne VTOL airliner proto- 
type (two Napier Elands). 


é 
< 
Westland Saro Sprite multi-purpose helicopter (one 
Blackburn Nimbus or D.H. Gnome). 
& Whitney) and Series 2 (Alvis) versions are still available. The 


Whirlwind HAS.7 is at present standard anti-submarine equipment 
in the Royal Navy, and two Whirlwind HCC.8s serve with the 
Queen’s Flight. 

WIDGEON.— Derived from the highly successful $.51 and Dragonfly 
series of helicopters, the Widgeon is available as a new aircraft or 
a Dragonfly conversion It seats five and is powered by an Alvis 
Leonides engine. 


Bristol Division (W.A., Ltd.) 
W eston-super- Vare, Somerset 


ORMERLY the helicopter division of Bristol Aircraft, Ltd., 

this W.A. division has its research, design and production 
facilities at Weston-super-Mare, where Belvedere helicopters 
are in production for the R.A.F. Its major projects are civil 
variants and derivatives of the Belvedere, the 192C and 192D, 
and the type 194, which is a larger tandem-rotor helicopter 
for airline operation. 
BELVEDERE.—Westiand has assumed responsibility for the pro- 
duction of 30 Belvederes ordered from Bristol by the ' These 
are in production at the Weston factory. Several civil versions 
of the basic design are being discussed with potential operators. 
These include the 192C, with a fuselage the same size as the 
Belvedere and a floor channel to increase height down the aisle; 
the 192D with a new fuselage, wider and higher; and the 194, 
an altogether larger project, with fixed wing surfaces, powered by 
four Gnome turbines. B.E.A, said recently that the 194 was 
among the helicopters in which it was interested. 


Fairey Division (W.A., Ltd.) 
Hayes. Middlesex 


RIGINALLY Fairey Aviation, Ltd., this Westland division 
has its design team and factory at Hayes. Its main 
current work is research and development of the Eland-powered 
and Tyne-powered versions of the Rotodyne vtTot transport. 
Other activities are development and production of the 
Gannet anti-submarine and early warning aircraft and the 
production of precision ferrous castings 
ROTODYNE.—The World's first 
off airliner, the Rotodyne became a Westland project early this 
year and is now the largest of the company’s rotary-wing range. 
4 £414-million development contract has been placed with Westland 
by the Government, and both B.E.A. and New York Airways 
have signified their intention of ordering a developed, Tyne- 
engined version subject to satisfactory guarantees. 
(Continued on page 299) 


and to date only—vertical take- 
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Westland Wessex H.A.S.1 
(One Napier Gazelle) 


seal 4 
: — 
le ; 
er 
— MAIN ROTOR — 
ROTATING SPIDER ay HEaD 


NON-ROTATING 
SPIDER 


BAe 3 ; . 
PIDE “Wi = > Se rE 
GEARBOX & \ \ ie Cs ™ \s— - 
ITS OI COOLER AO ; , - 
: B wes + Jang re 


Details of the Wessex’s four- 

bladed rotor-head and gear- 

box mounted above the 
fuselage. 


Drawing by J. H. Clark, A.R.Ae.S. (Nov. 29, 1957). 
Copyright “ The Aeroplane and Astronautics.” 
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Westland Aircraft, Ltd. . . . . 


(Continued from page 297) 
GANNET AEW.3.—Westland is completing the existing contract 
for about 30 of the airborne early warning Gannets for the Royal 
Navy. This variant went into service earlier this year with No. 849 
Squadron. 


Saunders-Roe Division (W.A., Ltd.) 
Osborne, East Cowes, Isle of Wight 


ITH establishments at Cowes and Eastleigh, near South- 
ampton. which is its helicopter development centre, this 
division of Westlands was formerly Saunders-Roe, Ltd. 

At Cowes, Westland is developing the SR-N1 and SR-N2 hover- 
craft in conjunction with Hovercraft Development, Ltd. Research 
and development work is also done on the Black Knight 
re-entry research vehicle, in conjunction with the Royal Aircraft 
Establishment. Other activities at Cowes include hydrodynamic 
research and the development of water-borne craft, and the 
development and production of foil-type strain gauges and elec- 
tronic accessories. 

At Eastleigh, Sprite and Skeeter helicopters are in production, 
and under development are the Seasprite for the Royal Navy and 
the Gnome Wasp and Turmo Skeeter helicopters. 

SPRITE (WASP).—Versions of the original Saro P.531 private- 
venture helicopter ordered by the Army and the Royal Navy are to 
be known as the Sprite and Seasprite. The earlier name of Wasp 
may be retained for civil machines. A production batch of three 
Turmo-engined P.531s has already been delivered to the Navy, which 
is planning to order the Seasprite in large quantities. The first pre- 
production Sprite for the Army, with Blackburn Nimbus engine, 
flew on Aug. 4 and the company is also developing a version with 
a D.H. Gnome turbine, first flown on May 3. 

SR-N1.—The first British ground-effect vehicle, the SR-N1 Hover- 
craft, was developed by Saunders-Roe under contract to Hovercraft 
Development, Ltd It was originally powered by a single Alvis 
Leonides piston engine driving a four-bladed fan to give air-cushion 
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Belvedere general purpose helicopter 
(two Napier Gazelles). 


Westland Bristol 


lift and propulsion thrust. A Blackburn Marboré turbojet has now 
been added to increase propulsion thrust; operating speed has thus 
gone up to 70 kts. 


SR-N2.—This advanced hovercraft is being built at Cowes as a joint 
venture by Westland Aircraft and Hovercraft Development, Ltd. It 
will be powered by four Blackburn A.129 Nimbus engines, giving a 
total of 3,750 h.p. It will be designed for a range of operational 
tasks and will carry up to 68 passengers. The SR-N2 will weigh 
about 25 tons and its design speed is 70 kts. 

BLACK KNIGHT.—Developed by Saunders-Roe in collaboration 
with the R.A.E., the Black Knight is a re-entry research vehicle 
associated with the Blue Streak missile programme. Eight successful 
launches have been made at Woomera 

SKEETER.—Production of the Skeeter for the Army Air Corps 
continues. It was the first helicopter adopted as standard equip- 
ment for the A.A.C., and is to be followed in due course by the 
Sprite. Production models for the Army, and 11 delivered to the 
German Air Force and German Navy, have Gipsy Major piston 
engines, but one Skeeter is now flying with a Blackburn Turmo 603, 
primarily for the evaluation of Elliott helicopter auto-stabilizer 
equipment. 


BRISTOL SIDDELEY ENGINES, LTD. 


195 Knightsbridge, London, S.W.7 


ORMED in 1958 by the merger of Bristol Aero-Engines 
and Armstrong Siddeley, the company forms one of 
the two major aero-engine groups in Britain. It employs 
25,000 people. Its activities are divided between its aero 
division, with headquarters in Bristol, and its power 
division which is based at Coventry. 
At Bristol its factories are at Patchway, Rodney and 
Whitchurch. At Coventry they are Parkside, Quinton Road, 
and Ansty. There are other factories at Sunderland and 


Bristol Siddeley Orpheus Mk. 803 
for the Fiat G.91. 


Right, Bristol Siddeley Olympus 
BOe. 21 20,000 Ib. thrust turbojet. 


Bentham, Gloucester. The company’s head office is in 
London. 

At Patchway the research, design, development and pro- 
duction of aero engines are undertaken. Current types 
are the Hercules piston engine, Olympus and Orpheus 
turbojets, Proteus turboprop, Thor ramjet and BS.53 and 
RS.75 ducted fans. Flight development of engines is based 
at Filton aerodrome. 

At the other Bristol factories, Rodney and Whitchurch, 
sheet-metal components are produced and engines are 
repaired and overhauled. 

At Parkside, Coventry, Double Mamba turboprops and 
Viper turbojects are produced, as well as ball screws, ball 
splines and engine components. 

Ansty aerodrome. near Coventry, is where Sapphire 
turbojets, Maybach diesels and marine and industrial gas 
turbines are produced. Ansty is also the design, develop- 
ment and production centre for rocket engines. 

At Quinton Road, Coventry, Cheetah aero-engines are 
overhauled and repaired. At Sunderland and Bentham, 
Gloucester, aero-engine components are produced. Orenda 
turbojets are also repaired and overhauled at Bentham. 

Design teams for all aeronautical piston, turbine and 
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ramjet engines are at Patchway, Bristol. Liquid-propellent 
rocket-engine and industrial product design teams are at 
Ansty, Coventry. 

Current activities of the aero division include the further 
development of existing engines and the development of 
high by-pass ratio ducted-fan engines for conventional air- 
craft, vroL/STOL types and, with reheat, for supersonic 
projects. The company is devoting special attention to 
supersonic and hypersonic propulsion systems and to 
VTOL/STOL powerplants. Bristol Siddeley engines have 
been specified for a number of new civil projects including 
VTOL aircraft. 

Power division activities include powerplants for hover- 
craft, for which Maybach diesel engines as well as the 
Proteus are suitable. Aero engines are also adapted for 
power generation and marine use. 


BS.75.—Few details are available on this ducted-fan engine except 
ne Sy nad aoe. which is 7,350 lb., and its take-off s.f.c. of 
5 Ib. 
nese ty lift/thrust ducted-fan engine will power the Hawker 
P.1127 vrow fighter. Four movable jet nozzles allow the front- 
fan and jet effluxes of the engine to be directed downwards for 
lift, backwards for thrust or in any intermediate direction. Thrust 
can also be directed forwards for braking in flight. The BS.53 is 
a twin-spool engine in which the fan and high-pressure compressor 
rotate in opposite directions. 
BE.58.—Exhibited at Farnborough last year, the BE.S58 is a civil 
ducted-fan engine which is closely related to the BS.53, Take-off 
thrust is 14.500 Ib. at an s.f.c. of 0.572 lb./Ib./hr. A low noise 
level and high thrust-to-weight return of 5.58 : 1 are features of 
the engine. 
STENTOR BSSt.1.—A two-chamber HTP kerosene rocket engine. 
the Stentor is in production to power operational versions of the 
Blue Steel stand-off bomb. Nozzle area of the upper chamber is 
about four times that of the lower chamber; they are probably 
fixed- and variable-thrust chambers respectively. 
GAMMA 201.—This four-chamber HTP/kerosene rocket engine 
powers the Saunders-Roe Black Knight re-entry research vehicle. 
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Bristol Siddeley BS.53 ducted-fan lift engine. 


The trunnien-mounted chambers swivel for vehicle flight-path con- 
trol. Gamma was ordered in 1956 specifically for Black Knight; 
all eight launches to date have been successful. 


BSRJ.824.—This 18-inch-diameter ramjet is designed for operation 
at high altitude and high supersonic speeds. It is probably 
developed from the Thor ramjet and may power an advanced 
version of the Bloodhound SAM. An earlier 18-inch Bristol 
Siddeley ramjet was the BRJ.801. 


THOR.—This 15.75-inch-diameter ramjet is in production as the 
powerplant for Mk. | Bristol/Ferranti Bloodaound SAMs. 


ORPHEUS.—The 5.000-lb. thrust Orpheus Mk. 803 is in produc- 
tion for the Fiat G91. Other productien versions are the Mk. 10 
(4,230 lb.) for R.A.F. Gnat Trainers; the Mk. 701 (4,700 Ib.) for 
Indian and Finnish Gnat fighters; and the Mk. 805 (4,000 lb.) 
for the Fuji T1IF2 trainer. The most advanced Orpheus is the 
BOr.12, with a thrust of 6,810 lb. which can be boosted to 8,170 Ib 
by simplified reheat. 

OLYMPUS.—Latest version of this high-thrust turbojet is the 
Olympus 2!. Its thrust of 20,000 Ib. without reheat is higher than 
announced for any other current British turbojet. An advanced 
Olympus with reheat has been specified for the TSR-2. During 
trials with reheat an Olympus has given a thrust of 33,000 Ib. 
The Olympus Mk. 201 of 17,000-lb. thrust is in production for 
Avro Vulcan B.2 bombers. 


Bristol Siddeley Stentor liquid fuel rocket for Blue Steel. 


VIPER.—The Viper ASV.11 of 2,500-lb. thrust powers the Macchi 
MB325 trainer and the Hunting Jet Provost T Mk. 4. The Mk. 3 
Jindivik target drone is also powered by the ASV.11, whieh gives it 
a ceiling above 60,000 ft. Later developments are the ASV.12 
(2,700-Ib. thrust), ASV.20 (3,240-lb, thrust) and the P.201 (3.000- 
3,830-lb. thrust). 

SAPPHIRE.—The last production version of this engine is the 
ASSa.7R with simplified reheat which powers Javelin FAW.8s 
and 9s. 

PROTEUS 765.—This current production version of the Proteus 
turboprop powers Britannia civil and military transports. It develops 
4.400 e.h.p. for take-off. The Proteus 705 which powers B.O.A.C. 
Britannia 102s reached an overhaul life of 2,000 hours after 22 
months in service; its current overhaul life is 2,400 hours. 
DOUBLE MAMBA.—Latest version of this engine is the ASMD.8 of 
3.880 e.h.p., which is in production for the Gannet AEW.3. 


om! 


Rolls-Royce Tyne turboprop 
for civil and military 
transports. 
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TOTAL of 43,000 people are employed by this world- 

famous company of whom no fewer than 34,000 are 
members of its aero-engine division. Although its activities 
include work on oil engines, nuclear power, cars and 
fighting vehicles, by far the greater part of its effort is 
devoted to the pe och and production of aero 
engines. Its experience with civil turbine engines is 
unrivalled. 

The company’s research, development and engineering 
establishments are at Derby and _ Barnoldswick, in 
Lancashire. Its production factories are at Glasgow and 
Derby: the production of civil and military engines is 
shared between these factories. Overhaul facilities for the 
Conway and Tyne engines are at Derby, and for other 
engines at Glasgow. The company’s flight-test establish- 
ment is at Hucknall. 

Engines in current production are civil and military 
versions of the Avon turbojet, civil and military Conway 


Rolls-Royce RB.146 Avon 300 series for supersonic fighters. 


by-pass engines and versions of the Dart and Tyne turbo- 
props for both civil and military transports. 

Under development are new versions of these four 
engines, the RB.141 and RB.163 second-generation by-pass 
engines and other projects. These include advanced light- 
weight engines for jet lift and other by-pass engine designs. 

The company has been developing the twin-chamber 
liquid-propellent rocket engine to power the Blue Streak 
LRBM. Test runs had been made with this engine, but 
development has come to a virtual standst#l pending a 
Government decision on the use of Blue Streak for a 
British space programme. 


AVON (Civil).—Developed from the military Avon. the civil RA.29 
powers the Comet 4 and the Caraveiles 1, 3 and 6. All 90 Caravelles 
ordered for airline service will have this engine. Its overhaul life 
was raised to 2,000 hours after less than 20 months in service. 
Avon-powered airliners have been ordered or put into service by 
18 airlines. Latest production version is a developed RA.29/6, 


which is initially rated at 12,200-Ib. thrust, with an increase to 
12,725 Ib. planned. It has an additional a sté 7 and the 
two-position final nozzle introduced on the for the 


Caravelle 3, 

AVON (Military).—Various types of military Avon turbojet have 
been in service for nearly 10 years, during which time the engine 
thrust has nearly doubled, They have flown 34 million hours with 
17 air forces and have been built under licence in Australia, 
Belgium and Sweden. Avons power the Lightning, Canberra, Sea 
Vixen. Hunter, Valiant, Scimitar, Commonwealth Sabre and Saab 
Draken and Lansen. Latest military Avon its the RB.146 rated at 
13,220 Ib. without reheat. Both this and its immediate predecessor 
are supersonic engines with and without reheat. The RB.146 will 
power the Lightning and Draken; Dassault are offering a version 
of the Mirage 3 with this engine. 

BLUE STREAK ENGINE.—Rolls-Royce have been developing a 
large double-chamber rocket engine for the Blue Streak LRBM. 
Based on a Rocketdyne design, it is a kerosene/liquid oxygen engine 
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with a thrust of about 250,000 Ib. Test runs have been made at 
Spadeadam. the rocket test establishment run by Rolls-Royce on 
behalf of the Ministry of Aviation, 
CONWAY.—This is the first by-pass engine to enter service. 
Military and civil versions are in production for the Handley Page 
Victor 2 and the Boeing 707-420 and Douglas DC-8/40. The engine 
is in service with these airliners at a thrust of 17,500 Ib, The RCo.42 
to power the VC 10 will be rated at 20,.250-lb. thrust for take-off ; 
the up-rated RCo.42/2 will give 21,825 Ib. 
DART.—This was the first turboprop engine to enter airline service, 
all types have flown 12 million hours. 


since when civil Darts of 
Latest airline version is the 3,030-e.h.p. RDa.10 for the Japanese 
YS-11 airliner. It gives more than double the power of the original 


Dart with only a 35% weight increase and no change in overall 
dimensions. 
RB.108.—Designed as a jet-lift engine, the RB.108 produces 8.1 Ib. 
of thrust per Ib. of weight. Four of these engines form the Nertical- 
lift powerplant of the Short SC.1. The RB.108 is rated at 2,010-Ib. 
thrust plus full air bleed. It has a rapid rate of response to throttle 
movement. Rolls-Royce are now developing jet-lift engines with 
half the specific weight of the RB.108; these give 16-lb. thrust for 
each Ib. of engine weight. 
RB.141.—Designed for the initial version of the D.H.121 airliner, 
this by-pass engine was superseded for the D.H.121 application by 
the RB.163 when the size of the airliner was reduced. The RB.1 
first ran in November, 1959. Two versions of the Caravelle are 
planned with this engine; the first is the Caravelle 8, which will be 
available for airline service early in 1962. 


RB.145.—Derived from the RB.108, this is a lightweight propulsion 
turbojet of 2,750-lb. thrust. A supersonic military version and a 
civil version with A.R.B. requirements have been 
studied. 


anti-icing to 


Rolls-Royce RB.108 
lift engine for 
VTOL aircraft. 


RB.153.—This engine is reported to be the subject of a develop- 
ment and production agreement between the German company 
M.A.N. Turbomotoren and Rolls-Royce. It is said to be a rela- 
tively small high-thrust supersonic turbojet which could be used 
both as a propulsion and vertical-lift engine. Six RB.153s are 
reported to be used in the German Entwicklungsring Sud design 
for a supersonic VTOL strike fighter. 

RB.163.—This 9.850-lb-thrust by-pass engine is under development 
for the D.H.121. It has a by-pass ratio of 1:1 and a pressure 
ratio of 16:1 

TYNE.—Current production versions of this two-spool turboprop 
are the 4,785-e.h.p. RTy.1 for B.E.A. Vanguards, the 5,325-e.h.p. 
RTy.11 for T.C.A, Vanguards and the 5,500-e.h.p,. RTy.12 for the 
Canadair CL-44. Development to 10,000 h.p. is expected. Entry 
into airline service has been delayed approximately six months by 
a conpressor structure fault following unsatisfactory heat treat- 
men‘ Tynes have been specified for the Rotodyne, Britannic, 
Breguet Atlantic and Transall C.160. For the Atlantic they may 
be prcduced under licence by Hispano-Suiza, 
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Rolls-Royce Conway 


By-pass Turbojet ——%e-. 


¥- STAGE (0-CAN 
HP COMPRESSOR COMBUSTION ASSEMBLY 
WF 127 STAGE 


(OF i STA 
was TURE. GAS TURBINE) 


Details of the Conway's 
two-spool compressor. 
These large turbojets 
are available in military 
and civil versions and 
have been chosen for 
such aircraft as the 
Victor 2 V-bomber and 


ALTERNATOR aa - 
j ieli (OFF BUKLIARIES PE ARBOX P 
Vickers VC10 airliner PUT Vip SUMO ET Rane, Re Port 
’ To GET CONSTANT SPEED) AULT JARIFS GE ARRBOX t 
ANOTHER. TO °TARBORKD) 


Drawing by J. H. Clark, A.R.Ae.S. (Jan. 15, 1960) 
Copyright “The Aeroplane and Astronautics.” 
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Outside the Groups 


Alvis. Ltd. 
Holvhead Road, Coventry 


ELL KNOWN for its aero-engine products, this company 

employs 2,360 people and has a total plant area of 
29.02 acres. Total floor area is 567,000 sq. ft. The plant 
area is made up of the main works, 14.86 acres; assembly 
plant, 3.32 acres; test-beds, 3.31 acres—3.31 are available for 
development and service areas. 

All design activities are centred at the Holyhead Road 

factory; the test-beds are at Baginton. On the aero-engine side 
the company is producing the Leonides and Leonides Major 
piston engines. New designs being investigated. Much of the 
Alvis production effort is devoted to manufacturing cross- 
country vehicles such as the Saracen and Saladin. 
LEONIDES.—Production continues of this single-row radial piston 
engine. Main versions are the 550 h.p. series 514 and the up-rated 
long-stroke series 531 of 640 s.h.p. Both variants are available as 
powerplants for helicopters and fixed-wing aircraft. 
LEONIDES MAJOR.—This 14-cylinder twin-row radial of 875 h.p 
has been developed from the nine-cylinder Leonides. The Mk.155 
helicopter version powers Westland Whirlwinds of the Royal Navy 
and R.A.F. Queen's Flight and Austrian Air Force S.55s. 


Auster Aircraft, Ltd. 


Rearsby. Leicester 


NIQUE in Britain in having been concerned with the 

continuous production of light aircraft since 1939, this 
company has been almost solely responsible for all the light- 
planes produced in the U.K. since the War. Much of its output 
at Rearsby has been for the British Army, for which it was 
until recently the sole supplier of aircraft, and the development 
of its A.O.P. types has continued alongside that of civil 
Austers. 

A new range of the latter types was introduced in the spring 
of this year with the appearance of the Auster “ D” series, 
and more advanced designs, with nosewheel undercarriages, 
are contemplated in the “E™ series. Specialized agricultural 
aircraft are also being produced. 

AUSTER “ D” SERIES.—Developed through the medium of the 
Workmaster, the Auster D.4, D.S and D.6 encompasses a 
range of some II types, with either 32- or 36-ft. wing span, a 
choice of the 108, 160 or 180 b.h.p. Lycoming engine, and accom- 
modation for two to four passengers. They also differ from earlier 
Austers in having metal main spars and many other modifications. 
AUSTER A.O.P. Mk. 9.—Powered by a 173 b.h.p. Cirrus 
Bombardier engine, this military Auster has been in production 
since late 1954 for the British Army and has also been supplied to 
S. Africa and India. A repeat order was recently received for 
more Army Air Corps’ Mk. 9s. 

AUSTER J.1U WORKMASTER.—Intended for agricultural and 
general utility duties, the Workmaster has a 180 b.h.p. Lycoming 
O0-360-A engine and retains the well-tried rugged steel tube and 
composite Auster construction. With a 100-gal. spray tank, the 
Workmaster is a two-seater, but it can carry four on other occasions. 


© . r wy . . 
Aviation Traders (Engineering), Ltd. 

Southend Airport, Essex 

BRITISH UNITED AIRWAYS company, Aviation 

Traders (Engineering), undertakes the maintenance and 
servicing of aircraft of the B.U.A. and Channel Air Bridge 
fleet, the production of sub-assemblies and ground equipment, 
and aircraft modifications. A major programme at the moment 
is the production of the Carvair, a modified DU-4 with nose- 
loading doors, for use as a vehicle ferry and freighter. 


CARVAIR.—From the idea of a ‘* car-via-air,”” the name Carvair 
has been derived for the A.T.L.98 conversion of the DC-4. The 


Model of Aviation Traders Carvair vehicle ferry conversion 
of the DC-4. 


Right, Britten-Norman Cushioncraft test vehicle for ground 
effect operation. 


Photograph copyright “The Aeroplane and Astronautics” 


Auster D.4, the two-seat version of the new D range 
(108 h.p. Lycoming). 


prototype conversion is now well advanced at Southend and a 
fleet of Carvairs is to be produced for use by Channel Air Bridge. 
Modifications include the introduction of a new, lengthened front 
fuselage with a flight deck above the nose-opening doors; rear 
fuselage bulkhead repositioned farther aft; rerouted controls; and 
enlarged fin and rudder The Carvair is a versatile freighter based 
on well-proven components and available at low cost around 
£150,000, including the price of a second-hand DC. 


Boulton Paul Aireraft, Ltd. 


Wolverhampton, Staffs 


OW that this independent company specializes in the pro- 

duction of power-operated controls and electronic research 
equipment, its aircraft design staff is responsible for develop- 
ment and modifications to military aircraft, a recent example 
being the design and production-line modification of the 
Canberra T.Mk.11. 

Under M.o.A. contract, an investigation has been made into 
various types of fans for lifting and controlling vio. aircraft and 
experimental fans have been built. A more recent contract covered 
the investigation of various possible configurations for vToL air- 
craft, described below. 

Among the configurations investigated by Boulton Paul under 
this contract is a delta-wing layout with three lifting fans in 
the wing. A model was tested in the Duplex Tunnel at the N.P.L. 
Another model built for tests at the R.A.E. Bedford allowed four 
lift fans to be installed in various ways in a rectangular wing. 
Another study is for a 9%6-seat short-haul airliner in which four 
banks of lift engines are carried at the tips of the wings and a 
noseplane. 


Britten-Norman., Ltd. 
Bembridge Airport, Isle of Wight 


PERATING primarily as manufacturers of precision- 

spraying equipment for agricultural aviation use, this com- 
pany has developed the Micronair rotary atomizer gear and 
associated equipment, and specializes in its installation in such 
aircraft as Tiger Moths and Austers. An overseas agricultural 
mobility requirement resulted in the design and construction 
of an air-cushion research vehicle which has now been 
“ flying ” successfully for several months. 
CUSHIONCRAFT.—This low-cost research vehicle, designed and 
built in nine months, incorporates several new features. The 
40-blade peripheral rotor, which provides the air curtain without 
lengthy ducting and consequent losses, is driven by direct contact 
from a conventional car wheel and transmission from a 170 b.h.p. 
Coventry Climax automotive engine. 


Elliotts of Newbury, Ltd. 
Albert Works, Newbury, Berks 
AVING entered the sailplane construction field soon after 
World War II to develop and produce the well-known 
Olympia design, this company has since sold some 140 
examples of this type, and production of the Olympia 2 is 
continuing, primarily for club operation. 
(Continued on page 305) 
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Copyright ** The Aeroplane 
and Astronautics.” 


(Four Rolls-Royce 


Conways) 


Drawing by Roy Cross. (Dec. 12, 1958). 


The high-set crescent tailplane 

is a distinctive feature of the 

Victor and follows the unusual 

planform chosen for the main- 

plane. One tail air-brake is 
shown open. 
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(Continued from page 303) 


Development of the design resulted in the EoN Series 4 sailplanes, 
with laminar-flow wings. and these have included the 401, 402, 403. 
415 and 419. In the last two types, the designations refer to the 
wing spans, of 15 or 19 metres, for the Standard or Open inter- 
national classifications. 


In an Elliotts 419 sailplane, Cdr. Nick Goodhart was fourth 
in the recent World Championships. The 419X, with a slightly 
shorter front fuselage, is continuing in production Latest EoN 


development is the 406, which is a 15-m. design with a high aspect- 
ratio wing and a structure weight some 100 Ib, lighter than the 
Olympia to retain the same wing loading. 


The Fairey Company, Ltd. 
Woodlands Park, Iver Heath. Bucks 


OST of the former British aircraft interests of Fairey are 
now owned by Westland following its purchase of Fairey 
Aviation, Ltd. But the Fairey Company retains all its overseas 
aviation interests and also a range of aeronautical work in 
Britain which now comes under Fairey Engineering, Ltd. Head- 
quarters of this company are at Heston in Middlesex. 

The Fairey missile/research design and development teams 
are at Heston. All design work is done here for modifications 
to the Australian Jindivik target drone and the Malkara anti- 
tank missile. 

The main production factory is at Stockpert; at present its 
only aviation work is the production of main spars and other 
components for the Gannet AEW.3 under sub-contract to 
Westland. This factory will also in due course build some 
parts of the D.H.121 transport under sub-contract. Work on 
the assembly, conversion, repair, modification and overhaul of 
Jindiviks will also be done there as from October. 

Hydraulic power controls for aircraft form a major Fairey 
interest in aviation. Between 16,000 and 17,000 units have 
been built—claimed to be more than by any other company 
in the World. This activity will now form the hydraulics 
division of Fairey Engineering, Ltd. It will eventually move 
to Heston. 

JINDIVIK.—Fairey Engineering holds the European sales rights 
for the Australian-developed Jindivik target drone, which is powered 
by a Bristol Siddeley Viper turbojet. Under Ministry of Aviation 
contract the company is responsible for introducing the Jindivik 
into service in the U.K. and for all modifications, conversions, 
repairs and maintenance. At present three Jindiviks are being 
flown at Aberporth. 

MALKARA.—Developed in Australia, the Malkara_ wire-guided 
anti-tank missile has been ordered for the British Army. Some 
400 missiles have been ordered at a cost of approximately £! million. 
It will enter service with the Royal Armoured Corps in 1961. 
Malkara weighs about 200 Ib. and is 6 ft. 34 in. long. It can 
be mounted on any armoured vehicle. Its range exceeds one mile. 


Flight Refuelling, Ltd. 


Tarrant Rushton, Nr. Blandford, Dorset 


OUNDED by Sir Alan Cobham to develop and produce 

equipment for in-flight refuelling, this company has extended 
its activities to embrace the overhaul and modification of air- 
craft. In recent years this work has included some specialization 
in radio-controlled drone conversions for the R.A.F. Two 
Lincolns were converted to U.MK.5 drones, but this programme 
was abandoned and the company has subsequently concentrated 
on the Gloster Meteor, producing the U.Mk.15 and U.Mk.16 
drones. 
METEOR U.MK.16.—This latest drone to go into service, is based 
on the Meteor F.Mk.8 fighter, and incorporates experience obtained 
with the Meteor U.Mk.15, a drone version of the F.Mk.4. Meteor 15s 
are operated by Short Brothers and Harland from Llanbedr for the 
M.o.A. guided weapon firing range at Aberporth, and by the R.A.A.F 
at Woomera. The Mk.16 which will succeed it has greater internal 
fuel capacity for longer endurance, a lengthened nose for the radio- 
controlled and auto-pilot units, and other special features 


Garland Aircraft, Co., Ltd. 


Dale House, Clewer Green, Windsor, Berks 


S Garland-Bianchi Aircraft, this company was formed in 

1956 to build under licence the French Piel C.P.301 
Emeraude two-seat lightplane. Renamed the Linnet, the first 
British-built Emeraude made its initial flight on Sept. 1, 1958, 
from White Waltham, and at the moment remains the sole 
locally manufactured example of its type in this country. Plans 
are being made, however, for its large-scale production 


Handley Page Herald feeder-liner in B.E.A. colours 
(two Rolls-Royce Darts). 


Elliotts new Model 406 15-metre high-performance sailplane. 


LINNET.—Powered by the Continental C-90-12F developing 90 b.h.p. 
for take-off, the Linnet is of all-wooden construction § with 
fabric covering. In its category, it has excellent handling character- 
istics and cruising performance 


Hampshire Aeroplane Club 
Southampton (Eastleigh) Airport, Southampton 


LTHOUGH not established as a manufacturing organiza- 

tion, this club, under the direction of its C.F.L, Vivian 
Bellamy, has built two Currie Wot single-seat ultra-light 
biplanes from pre-War designs. The first had a 36-b.h.p. J.A.P. 
engine, but the second was converted to take a 60-b.h.p. Walter 
Mikron. It has been experimentally flown with an 18/60 Rover 
A.P.U. gas-turbine as a turboprop unit. 


HILLBOURNE HALCYON.—This four-seat lightplane initially to 
be powered by two Walter Mikron engines, is being built of wood 
using new constructional techniques. 


Handley Page, Ltd. 
Cricklewood, London, N.W.2 


NE of the few major companies to remain independent of 

the merged groups, Handley Page has its design offices 
and main factory at Cricklewood. Another factory, final- 
assembly and flight-test facilities are at Radlett aerodrome. 
The design factory facilities of its subsidiary, Handley Page 
(Reading), Ltd., are at Woodley aerodrome, near Reading. 

Victor B.2 strategic bombers for the R.A.F. are in production 
at Cricklewood and Radlett; Victor B.ls are being modified 
to meet the latest operational needs. Other activities are 
the overhaul of Hastings transports for the R.A.F. and the 
full-scale air-tesing of laminarized surfaces. At Reading 
Herald transports are in production. 

The company is building the H.P.115, a slim-delta research 
aircraft, under Ministry of Aviation contract. Other projects 
include design studies of laminar-flow aircraft and of high- 
subsonic and supersonic military and civil types. A design 
study is also being made of a short-range passenger, vehicle 
and heavy-goods transport, the H.P.R.8. 


H.P.115.—This single-seat research aircraft is being built to investi- 
gate the low-speed behaviour of the slim-delta planforms likely 
to be used for supersonic airliners Powered by a single Bristol 
Siddeley Viper turbojet, it has a slim-delta planform with a very 
low aspect ratio. 


HERALD.—As a result of extensive demonstration tours in the 
past year using a prototype and the first production Herald, 
Handley Page has been able to announce the firm interest of 
several airlines in this feeder-liner In Brazil, V.A.S.P. has 
indicated its intention to order seven, possibly in a _ stretched 
version of greater all-up weight B.E.A. expects to operate three 
Heralds on its Scottish routes next year. For Silver City, the 
H.P.R.8 vehicle ferry and air-bus has been projected, using Herald 
wings and other components with a new fuselage. 


(Continued on page 307) 
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(Continued from page 305) 
VICTOR B.2.—In production for the R.A.F. Bomber Command, 


this advanced version of the Victor is powered by four Rolls-Royce 
Conway by-pass engines. Victor B.2s will carry the Blue Steel 
stand-olf bomb. Ihe order for these bombers was reduced early 
in August following a consideration of future defence needs. 
Present plans call only for Vulcan B.2s to carry Skybolt air- 
launched ballistic missiles, but Handley Page claim that without 
modification the Victor 2 could carry these missiles. 


Photograph Thz Aeroplane and Astronautics” 


Lancashire Prospector utility and agricultural aircraft 
(295 h.p. Lycoming). 


copyright 


Lancashire Aircraft Company. 


Samlesbury Airfield, nr. Blackburn, Lancs 


S a wholly-owned subsidiary of Samlesbury Engineering, 

Ltd., this company procured the design, development and 
manufacturing rights of the E.P.9 utility aircraft from Edgar 
Percival Aircraft, Ltd., in October, 1958. Production is centred 
on Samlesbury, with final assembly and test flying at Squire’s 
Gate. Subsequent development of the Prospector has been 
mainly concerned with increasing the power margin for agricul- 
tural and similar duties, and the original 270 b.h.p. Lycoming 
was replaced in production by the 295 b.h.p. unit from the 
same manufacturer. In recent weeks, a 410 b.h.p. Cheetah X 
radial engine has been experimentally fitted to the Prospector II. 
PROSPECTOR.—About 25 of these aircraft have so far been sold, 
mainly to agricultural operators in this country, Australia and else- 
where, and the type has shown great versatility Accommodation 
is for pilot and five passengers, or equivalent freight; alternatively 
a 170 Imp. gal. (33 cu. ft.) chemical hopper may be fitted in the cabin. 


Marshalls’ Flying School, Ltd. 


Cambridge Airport, Cambs 


HIS company specializes in the overhaul and modification 

of aircraft under contract to the manufacturers, airlines, the 
M.o.A. and the fighting Services. A recent task has been the 
design, construction and testing of a small boundary-layer 
control research aircraft. 
M.A.4.—This research aircraft, based on an Auster A.O.P., has been 
built under M.o.A. contract for use in a Cambridge University 
research programme into boundary-layer control by suction. Suction 
through perforated surfaces of the aircraft is used to obtain high 
lift. 


F. G. Miles, Ltd. 


Shoreham Airport, Sussex 


ITH one of the best-known names in British Aviation, the 
Miles family re-entered the aircraft construction field in 
1951, and with subsidiary companies for the development of 
plastics, precision mechanical components and electronic equip- 
ment, is continuing an active programme Recent aircraft 
activity has been concentrated on the M.100 Student light jet 
trainer and communications type, which first flew in May, 1957, 
but no production orders for this have yet been announced. 
M.100 STUDENT.—Powered by an 880-lb. Blackburn-Turboméca 
Marboré IIA turbojet, the Student intended as a low-cost and 
economical ab initio jet trainer, and for many other rdles such as 
reconnaissance and ground support duties. Basically seating two 
side-by-side, it may carry four with slight modification. 


D. Napier and Son, Ltd. 
Acton. London, W.3 


HIS direct subsidiary 
has not been concerned 
Aircraft Corporation, 

The company’s headquarters and design offices are at Acton 
and its production factory is at Liverpool. It has test-beds at 
Park Royal and at its Luton flight-development establishment. 

Eland and Gazelle engines are in production. Other major 
activities of the company include development and production 


iS 


of the English Electric Co., Ltd., 
in the formation of the British 
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of Spraymat electrical de-icing systems for aircraft and engines; 
this technique is now being developed for helicopter rotor-blade 
de-icing. Napiercast precision castings are produced for a 
range of applications. The company has also developed its 
Scorpion series of liquid propellent rocket engines and HTP 
tip-drive systems to boost helicopter performance. 
GAZELLE.—The NGa.2 and NGa.13 versions of this 1,650-s.h.p. 
free-turbine powerplant for helicopters are in production for the 
Belvedere and Wessex respectively. The latest Gazelle is the 512 
variant in which the power drive taken direct from the free- 
turbine shaft. 

ELAND.—This single-shaft turboprop is in production for Canadair 
CL-66 transports for the R.C.A.F. and Canadair 5405 for Allegheny 
Airlines. These aircraft have the Eland 504A, Other variants of 
the engine power the prototype Rotodyne and Westminster 
helicopters. 


Pye, Ltd. 


Cambridge 


Is 


HIS radio company is developing an anti-tank missile, the 

Python, as a private venture at the company’s Royston 
establishment The major activities of Pye are in aerial 
communications and ILs systems, telecommunications equip- 
ment, scientific instruments and transmission equipment. 
PYTHON.—This private-venture wire-guided anti-tank missile is in 
advanced te of development Powered by a two-stage solid- 
propellent motor, it is controlled by jet deflection. Only the 
control mechanism is roll stabilized, and not the entire missile. 


sta 


Rollason Aircraft and Engines, Ltd. 
Croydon Airport, Croydon, Surrey 


ONG established as an aircraft repair, overhaul and sales 

organization, this company began manufacturing in 1957 
with the acquisition of the licence for the Druine Turbulent 
ultra-light single-seater. Rollasons also specialize in the over- 
haul and reconstruction of D.H. Tiger Moths to virtually new 
standards and have modified several of these aircraft as 
advanced aerobatic machines with inverted fuel and oil 
systems. The company are also U.K. agents for the French 
S.A.N. Jodel organization of Bernay, which produces the 
D.R.100 Ambassadeur and the D.140 Mousquetaire. 
TURBULENT.—Of wooden construction, this little single-seater is 
powered by a 30 b.h.p. Ardem flat-four engine, and in the Rollason 
version is being produced with a coupé sliding hood, spats and 
other refinements. In one of these aircraft, Sqn. Ldr. John Severne 
recently won the King’s Cup and British Air Racing Championship 
at a speed of 1054 m.p.h. 


Scottish Aviation, Ltd. 
Prestwick Airport, Ayrshire 


ORMED in 1935 as an aviation centre for Scotland, for the 

repair, overhaul and modification of all types of aircraft, 
and for the development of Prestwick Airport, Scottish 
Aviation entered the manufacturing field in 1950 with the 
introduction of the Pioneer sro. machine. More than 50 
single-engined Pioneers were subsequently produced, and 
development is now concentrated on the considerably larger 
[Twin Pioneer, which retains similar very short take-off and 
landing characteristics. The 16-passenger Twin Pioneer is 
available for both civil and military use, production now being 


Napier Gazelle free- 

turbine helicopter 

engine for the Belvedere 
and Wessex. 
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Scottish Aviation Twin Pioneer in military guise 
(two Alvis Leonides). 


concentrated on the Series 3 aircraft, with more powerful 
engines. 

TWIN PIONEER SRS. 3.—In addition to about 30 civil Series Is, 
32 Twin Pioneer C.C. Mk. 1 and four C.C, Mk. 2 aircraft were 
delivered to the R.A.F., these being basically equivalent to the 
Series I type, which are powered by Alvis Leonides 128 (514/8A) 
engines. The Series 3 Twin Pioneer has Leonides 138 (531 8B) 
powerplants, which develop 600/625 b.h.p. for take-off instead of 
540/560 b.h.p., and greatly improve the single-engine performance. 
Three military Twin Pioneer Series 3 are now being assembled for 
the R.A.F 


Short Brothers and Harland, Ltd. 
Queens Island, Belfast 


BOUT 7,000 people are employed by this company, which 

has factories in Northern Ireland with a floor area totalling 
some two million sq. ft. Aircraft design and production facilities 
are at its Queens Island factory, where the production of military 
Britannias is nearing completion. Also in production there is a 
reconnaissance version of the English Electric Canberra, the 
PR.9, and the U.10 drene conversion of the Canberra which is 
used as a target aircraft for missile trials. 


ag: ta 


Short SC.7 Skyvan light 
general purpose trans- 
port (two Continentals). 


Short Seacat ship-to-air 
missiles in quadruple 
launcher. 


Two new types of Short design are also under construction 
at Queens Island; they are the Britannic military freighter, which 
is being developed for the R.A.F., and the Skyvan light civil 
freighter which the company is producing as a private venture. 
First flight of the Skyvan is expected next year. The Britannic 
is scheduled to make its maiden flight in April, 1962. 

The Short precision engineering division at Castlereagh is 
responsible for the design, development and production of com- 
puters and hydraulic and electronic equipment. The Seacat 
short-range surface-to-air missile is also developed there, but 
quantity production will be at Queens Island. 

The company also has two factories at Newtownards; one has 
a heavy machine shop largely devoted to aircraft work and the 


Slingsby Skylark IIIF flown by Col. A. J. Deane-Drummond. 
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other is devoted to general engineering; its products include air- 
craft seats and domestic appliances. 

Apart from the Britannic and Skyvan, Short projects include 
studies of high-speed VTOL aircraft using the jet-lift principle 
proved with the Short SC.1 research aircraft. The company has 
a Ministry of Aviation research contract for the further develop- 
ment of the VIOL idea. 

SKYVAN.—First product of Short’s Light Aircraft Division, the 
SC.7 Skyvan is a private venture freighter, expected to fly next 
summer. Two prototypes are being built at Belfast. The Continental 
engines are probably to be built by Rolls-Royce. With rear-loading 
facilities, the SC.7 can carry a car of up to 3,000 Ib. weight, 15 
passengers or paratroops, 12 stretchers, 3,000 Ib. of dust or liquid 
insecticide, or a variety of freight loads. 

BRITANNIC.—Production of a dozen or so Britannics will be 
required for the R.A.F. under a contract soon to be completed. Work 
on the prototype, to fly in April, 1962, has already begun, with 
delivery of the production aircraft scheduled for 1964. The Britannic 
is the largest turboprop aircraft in this country, and is to be developed 
s a civil freighter in parallel with the military version. 


Short Britannic freighter for R.A.F. Transport Command 


(four R.-R. Tynes). 


SC.1.—Powered by five Rolls-Royce RB.108 engines, the SC.) is 
Britain’s first flat-rising jet-lift aircraft. One RB.108 is used as 
a propulsion engine, the other four discharge vertically downwards 
to give jet lift. The first of the two SC.1s built flew as a conventional 
aircraft on Apr. 2, 1957. The first untethered vertical take-off was 
on Oct. 25, 1958, and the first transition from wingborne conventional 
flight to jet-lift hovering and back was on Apr. 6, 1960. 
SEACAT.—This short-range anti-aircraft missile has been under 
development for the Royal Navy since 1958. The New Zealand and 
Australian navies intend to adopt the missile and it is also to be 
evaluated by Sweden and Germany. Focke-Wulf may undertake joint 
development of the missile if it is ordered by Germany. A relatively 
small short-range missile, the Seacat is believed to have a two-stage 
solid-propellent motor and radio command guidance. A land-based 
version of the missile, the Tigercat, has been mentioned as a Short 
private venture. 


“Be ’ .* 
Slingsby Sailplanes, Ltd. 

Kirbymoorside, Yorkshire 

INCE gaining his “C™” certificate on his own Falcon I in 

1931, Mr. F. N. Slingsby has supplied more sailplanes than 
almost any other manufacturer throughout the World. His 
unrivalled contribution to the British gliding movement has 
been further enhanced by the formation of the Shaw-Slingsby 
Trust, Ltd., which owns the entire share capital of the 
company and puts the distributed profits to work for the move- 
ment as a whole. 

Current production sailplanes include the moderately priced high 
performance Type 45 Swallow: the Type 42 Eagle 3 two-seater: 
the 15 m. Type 41 Skylark 2B; the 18 m. Type 43 Skylark 3B and 
the new Skylark 3F; and the Type 21B Sedbergh two-seater trainer. 
In one of the six Skylark 3s entered for the recent World Gliding 
championships, Hossinger of the Argentine became the overall winner. 


"SEEPS 


op Ths ; % 
A ~ . 
- 7 al . ~e 
ae Ys 
Gs 
F : ry pe 
rey ed so ib Fp ss 
Shek f : | = . 
ma t ve ’ ms r* od ~~ 
ye * ; P »% - - : | CC 
— Pee. DPR ek, nw “i 
" + - - 
’ : 
2S © Q 
thas it 
gene g) 
* : sy : : 
ae a ea : z re yt ae 
mire PO 
Ai 
Se 
Fs tha 
Ea * - — ——— 
¥, - a , 
pa ‘ « _ 
wise fs x , ” ~<, " - 
ee So - \e~ od 
a — |* ~ >a: 
. u : al n a , ‘ 
4 if . aa i - sa 
4 ee es * ye 
mL ee Ridindg “ e* Se ro 
ee fe rr . - = oo: 
ck . — - fo a if s i. 
. 3 [_ i 
(so ~ . a a ek 
t : ‘ - Be. ss —ie 
oe t : - a ee * " 
i i a a fi ~ ’ 
ih 
he ) ee ; 
ae. a } ™ 
Ree 
ae { 
ce Mi, hadl > 
Bets’ fA | 
: F ¢. ~~ 
_ > 
y a ns ‘ iy <> 
: whe. ~ 
be Ae 
Re a4 + 
eae t sf 
Ss. ¥, a A 
a f 
Lm, ¥ ‘ 
hae . a r 3 
ir _— 
= 7 Pi i Fv, 
? ne } , P| 
eS Be . ya 2 
< ta Se: 
oN % ae or aa 
i _ sae — is hd ‘ 
ees 4 . i a : Filing. , 
Tune P = ; Aes a. co 4 ‘9 
: aN oe ee Py, Sek, ae 
i AG f . > : a 
‘ ; . 
bo tc oie a , } 
ee 2 : % 
; — 
= a 6 
-¥ “1 a —_ res 
e. ; 6 = ; = | —._ 
a mE 
Re ae # ~~. 
aeag F 
Rage % 
art ier — - — ed 
oe a 
we \ 
2a 
4 or: a 2 
4 aie . a . 
a ay be 4 : , pa 
pages . % a , ox mom <4 
ts : 2) rey : ‘ 
2 . 4 — } a Se 
. oy ane - ey a Smal = ee eae ee "7 : 
e ai H ae 7 LAs | lh an aaa ee Si a) ~~ ~ 8 
5 pale ae a : ‘ i ‘ ae? i mre «Ct o>. i 4 ee > ne ae 
be. per ¢ 3 oi: eS oats ela oes Ns SE ae ie eae ee pear "GA oa, ae a: We. 


Aw 


- 
ee od 


ae 


and ASTRONAUTICS 


THE AEROPLANE 


309 


1960 


SEPTEMBER 2, 


24 OS 03 yo-enty } 


“pasinbes yi2ue pjay Zuipury , 


OOS's | 000'rz 067 OOf'bt | Ofs't +0U'b osé'Z | O8r'9 | 066'S 646 | 0OO'O9 | O00'S! 60€ OOS'ZS | COO'TF | OOS TL | OOS'®L | COTS | OOO'EY O18 2UNOISIA 
Oty oe — | O00'9E | OBi's | OZ9% — | — | oov'0s | — | Oo0'OSZ| OOO'BE | OZ | 000'6IT | COO'I»t | COO'ZbE | OOO'BS | 000'0S! | 000'191 ObDA 4adns 
008'r 000°Tr 09% 00S +z 009'S +00r'9 00S'6 os9'8 OOr'Z STCUL | COOOrZ | COO'L> 08+ OOS"9Z+ | OOS 264 | COO 667 | COO'BSE | OOO'SEL | OOS BE! QbDA 
06S" 000°S7 9SE 00S 0% | O%ZT | «009 000'6 osé6'Z oss’9 SEL | OOO'SEL | 000°07 8se OOS'TZ | COS'OEL | COS'9FL | GOOLE | OFO' le | OOS'SS UE paendue, 
001 000'S he oosz | 7%99 OsiL _ —_ +OSb't 02 009 rh 000'8 tts ~~ 0O9'rL | COFFE 000'r oOs.'t T9004 € seouclg WIM) 
ofe's 000'SE 65> OSZ tb 067'T OI € osz's 0029 000'9 veh lv 000'TE 60S OOS'SS8 | 0OO'OO! | OOO'SO! | OLE'TZ | OTLOE | CEL ED . Wwepi4a) 
SZ 000'S Sit 000'8 ore | —_ ~~ | woe wet = oos eS 000'S Sit = OOs'eS | OOS'ES 000°94 | OOO'OL | #9S°SE eudpoioy 
S9E 000'8 654 Owes ose'b $90'% Osis 028'€ O9s'€ 8 00s 74 000'8 6S4 Or27t | OSKEL | OCOS'EL 6tS'> $96 7 1968 ZT uOseH{ 
Osd 000'€Z 99% Oreo oos's | O@z 002'S OOd'> | OSi'> 06 000'°9€ 000'07 8tt 000 9£ OOS'SE | 000'6E OBZ it | OS2'8 O%7' rz PItseH 
owt —_ -_ OS bs OE +000'9 007'6 | OOr'Z | 009'9 9TL | COOOL | O00'SE Ole O0S'TOF | 00007} OOO'T9 | OO6'TZ | OFT IL | 009'6L Dp 22WOy 
ts9t sans man “ | tZ67 OséS | OOF6 | OSH'Z | 0s9'9 8ZL | COO'OrL | OOO'rE Sie OOS'ZO4 | OOO'OZ! | COO'BSL | OO6'EZ | OOF'O9 | 0098 Gr }2wWOoOy 
Owe = = 009'S| OSZE | +0009 | 0076 | OOrZ 009°9 Zt | COOOL | OOO'SE Olr 000°66 | 000'0Z | 000'Z791 OOE OT | O9T IZ | OSESZ >» 32WO) 
000'7 000'01 4it | OOOO! OOO'E | 0087 oso'd osé's OOE'S £6 | 000'S9 000'01 08s 000°6S | OLb'+9 | 008°€£ SEO ZL | OOBFL S9E be (86 TL) 41ease> 
_ Si | 8St 000'£ OOL'L ozo'b | =~ - | Sb9'L tZ 000'9T 00S'Z 8st 000'9% | 000°97 000'97 oss‘Z 098+ Ose Zt noqued 
0S6 | 00s ‘7 oos'z | < sped 00i'+ ObL | 0OO'b® | OOO'ZE 00% OOO ly | C009 | COSSr | COOTL | OB ZE | 000 67 Z0b-H OVE 
0S0'b T4 1859 Of8't Stet | osz'€ | OIS'E | 6 QOOO'rE | OOO'SZ | 7SZ OLO'OE | OOS'SE | COO'VE | 9996 | 066'S | brE'OZ T/BrL O4AYy 
08s } 000°0% 9th b 0s9't 0617 ose OOse | tw 000' LE 000'07 OfZ | ObL'6Z | OOO'EE 000°EE 9996 | O68E | rrr él Br O44 
008 | 000'07% | 009 EL o0E Zz OOLE | OOE'S 006% | 601 000°02 000'8t Sez | 00092 | 00008 | 000'88 000'8Z | 000'9% | 0008+ Asoduy 
| | | 
q | 6 | SI0Uy 4 uu lt oy | 4 y | a | 4% siouy | ‘qi | “4 | TT ok oo 
-— _ ——| | --—-——-| Se EE a ee rn ee — {—— — ———_ $$$ $$ $$$ 
peojded | uy paeds | peojdeg | a3ury | ee ys Stl ys | | | | | ' 
— : ds | Peo 4 | “40s | yu Kg ws) | paads | 2M | “AW | Paeds jany | } peojded | | 
«eu . > ——| yo. |———!__ ——— |  ouaz | 2urpuel | yo-oyea xew 7 40 | 
see ae - Supete Nbe4s yIBZuay pyary } ddy | Naty yeordAy | “xt xP as | “S4jW } WoL a | Livyduly 
S9As9S04 OU (Bu ©} 40-2982) ey yo-a7ey | | | | | | 
JINVWYOIY Id SLHDISM | 
yy *bS/'q) €°9 Buipeo) dsip ‘25 "bs OGp'g Case “ay POL Si 4aI0WEIP JOIOY +t uige> urew ay? UIyIIM Allneded apnjrxe sauNjora yas | "2290p 2431y GyI SpNjoxe suotsuaWIP UIqed jeUsaIU] , 
| | 
16 ero | SL | £96 6 9% |8 SB if8 £6 Ooze 089° ozs dub 82 | 0 +S €Z €S ws 000'St | 066't (Z®Q¥) S7S 4G | OF O18 2UNODSIA 
6€ o98 | 6€zt | o08'z 9 6€ | 0 981) 0 9b — - _ Bet 06 | 9 SLL} Zz OSt - SS6'6 S78" bz ZU oDyY AemMu0D | + OLDA 4edns 
“e $04 69Ct | 008'7 b 6€ | OL BSt | O Ort | OSE'L “— a 8tt 06 | > 16 OSt bbe 88 $S6'6 OST'0Z Ors Atmu0D | + ODA 
99 £88 0°96 |} 6%S'b bE eE [fOL TZL | O StL O9E' | 069'S £68 88% $%7 | 0 06 6b 46 92 007'St Sess (LEAL) TES OUAL + il psendue, 
bie 8 iz 8 4Z | 029 Oo 8 ee Bt my: 96 Of&L | 6%t tZ 69 | 8 6L 9 — ooze St? 98/ LES SPpruce) t € J0@uU0!d UIM] 
oe be BLL | 8S€'b O 240} 6 tb | or 68 | o79 Orr’ | 802 S9EL 08 |fOL 99 001 6L “= Olw'ZE | OOL'OL b-€9b ay £ ld lee | 
VS #916 | $9160 | FHBS 1 OO 9T | FOOD [f9 9S | TIN OOO'E | SU Sth 8) 6 lb SZ 4s yaeg or es7v's | ous, | ft ourporey 
St | i) ae ee | 66 ra Skid @ LO te i tt sis | 668 Ss 69 | 0 &€ ra — bh 00S'7 0st | ZT AW OE ¥PEND AsdIg | > T vOs2H 
£6 | ft | 6b | 988 O #2] bb bd lit 66 | TIN £61'% 097 rOl ii |}6 & 8b tw BE 000'St | Ol6'L (Z/L°QU) LTS 14"G z PItseH 
98'£ | 99S | w9Z |} b2bZ | 9 62) 0 Bbb| OF HEE | O9 O9t'€ 67S 9b 64 |} € 84 bob 88 tw 0S0'8 00501 @S7S YAY | + Dp 22WOD 
9Z€ | ves | 6 6L 9 6s07 | 9 62 | 0 Bit} OF 4OL | OFF | OD1'E 67S 9b 64 |; € 82 bOL 88 td 0s0'8 00S'01 @S7S YAW | + Gr Woy 
98°€ 99S | #92 bz | 9 6T] 9 bbb} OL HLL | OS Sis'z 6+ ob 64 |6 bd 18 “9 09 0s0'8 00S'01 @S7S UOAY | + p 22WOD 
Zt 6t* | $0S to b 0 OF | 2 WH 9 Lbb bSL Ost'+ S99 S8tt | t 08 $8 _ = 00/7 OSr | TWL-O00T"“Y MA Bod + (86 TL) 41ease> 
168 $87 $87 76 6 HLL UZ | 0 % 'N Ost't Sit £8 SL} 6 8 ze - _ 002'7 OSt't TWL-OOOT-“Y MA Bid | 7 Roque) 
et iss 88s $78 O £7 | bb +8 8 . _ = Ozt Sti |8 & 6S os - _ ose'Z Si-sd z 40l-H DVB 
sss So br St Sb |} S62 Ole? 1; 0 49 | 0 $6 'N 066'+ 967 $96 aie ad - Ov OOO'St | O6't (2 ®QY) LES 248Q zt T/BrL OFA 
8b 6 Si Sb | $64 ;Ob+7}0 £49 | 0 S6 'N 066't 967 $96 9119 bb a Or OOS'rt | 009° (9®QU) FLS 14eG t b/8hL O2Ay 
, $04 sss | 009 | 8Sb'b 0 |6 8 O Sib IN 089'€ 9% ozt oe |8 €8 = — 000'St | 004'7 (2°Qu) 97S HERG | + AsoBiy 
4°q/"qj 40 | | ay'q 
d'y'e/'q) | | so-a'ye 
2°s°q}/ "9 yy "bs/-qy | *3y 'bs/-qy yo Ds jour ‘y] cur -y | ul “yj yond | “pnd yj “bs us ul ul “ wed sq} 
Ne, Se AS SN Se a ee en Me A es See Seen a 
a | } fawnjoa jawnjoa| ease | yapim faySrey | 
en ( ese | tg | | . | ya8ueq ssej> ssej> 
poe, Bae weve when ueds die itd eee: A, ae. a ar aa 183 aaa oesy oN 
ey | | } yeaoy | «UIQe> jeusaruy W GA] | [PW40ON a LIVYDYIV 
ee a gests neni teense stsianinesisaseseanarnnicasiawesein isis a a, —_ 
SONIGVOT } SNOISNIWIG NOILYVOOWWODDV INW1d Y3IMOd 
jdousy Juodsueuy jelouswW0) 
. * 


. . a ie aad foe ae 
; ; ; “ E i s é = = x a i E . ci i a i ; : ey: 
: : ‘ : : a : Se ; ae = ee eas a 3 ‘ . ig eo the. 
aia SS ae 
2 ia 
Prope tess 
cee 
= Sot . 
al be 
Mg 
ie aie 
See Se 
Cag 
eer 
5 aa 
oer. 
meee 
og 
Oost eae 
ee 
eh, ae ty 
be tue: 
eo ky 
3 oa 
aa 
yi S 
ae 
Bi teld a 
ay 
yay: 
se 
5 ge eet he 
ti ee 
oe 34 
egy 
ee ic 
eee 
bee sta 
a. ee 
Me ee 
eS 
a came i 
ae, 
rt cose 
ope is 
a i 
ia eat 
i a 
eae: 
a 
ey 3 
te aad 
ie 
ale 
eat & 
Se fer 
Be oh 
pS 
a 
“ote Lae 
ee ie 
eee 
ae eS 
eo 2 P as 
Bey Es x 
age + 
Ras AM 
ae 
, fe Pee. 
Pade 
: meth: 
eA 
| nD 
al 
| ria) TA 
| eae 
bE Sees ae 
r Foss ee 
oie) is 
| Bag ht V2 
*. Fae 
one a 
~ 3) ae 
Bae. 
| ee) 
ae ie 
| ne We 8) ox 
| & tie 
he be aae 
Ram 
| - a ae 
| eee? 
ed 
les 3 
~ PA ren - 
. 2 ie 
4, Ea 
ae a Ye 
Bae 
AN ou >| 
oon tea 
2a 8 
iy 
ne “CY re i 
oe 
e t 
ae 
te =a 
et See 
edie D. 
Coes 
oaAk es mee 
ciel a 
erie a 
Tigi Be: 
See 
a A 
ae ee 
; Bhat, 
eae ats, 
ae 
ee. 
saan 
Rees 
ee 
1 
~_ ae 
pe ce 
ee oe bi 
ol ae 
es 
~ ca Te 
a i 
gens 
ear 
a, ¥ “ig 
ive ae 
tay ae 
fe 
: ey 
3 ae 
re aa me 
Ir I Bp 
be de ia 
Pecan ||. 
oe 
emo 
pa ‘ a ease 
= ie es ee = . E a “ S Z po be ese - i 5 3 BS Sa 4 ; 2 Se 


“‘POWNSSE Bue S33! UI IEP [jW 4) OOO'SL| “IM “KEW ‘sHURI [RUI9IKS YIIM SUOIIIPUOD PROJJ9AG $ “208482 UBAO 4OMOd |jNy IB IEQWOD “UIW OL YIM “34 OOO'T 2B WOISSiW JOID/P4aaU! jerIdAy $ “JUaUIdINbe jeAlAINS Mas2 Aq parUIT , 
3 
2 8 ~ - - - - _ 000'09 _ _ — -_ ~ 000'0# | *6'W — |000'007| — - = ~ Tg UEDrINA 
9 = = = = = < +000'8¥ - - edd -_ aa 000'0% vow a 000°091 -_ = = = bg YRDINA 
N 8 - pag - aia - = 000'09 sss - pas a > 000'0+ v6W = 000'00Z ae en om si Tg 403914 
9 -_ - - - _ = +000'8Y - — ge -_ ee 000'0% row seni 000'091 cae - -_ = £'@ 402914 
a - OOS’ | 000'O! ooo'€ | +726'6 O%6'E | 0OO'OFL | OOO'FS | 000'OFL | 000'r 00s's 002’ | 000'O1L | O00'0E v8 W 000'86 | OOO'SEL | tO00'KZ | EL6'LS | BOP ZZ | 18B'SZ OD 2ueHeA 
i 14 Ors’ = _ OS9'b 099°€ | 000'0O! | 0076+ | 000'0O! | 0S8 000°9 OSZ'e | 000'S8 | O00'%L t97 000°98 | 000001 nes 99 EE —e 0082s EUW YOI®)IeYS 
= sh _ - ~ — - — | 000'0s - _ = - ma ~ s6w — | 000'€€ = - - _ bg seawIIS 
2 st - - - _ = — |oos | — — _ _ - — | ow | — |oo'se | — _- _ _ b4 Uaxi, eas 
= 3 ost _ = = yay = = 00z'st | OsO's 080'r 062'S | 0OZ7'St | O00'O! 00s OOEEL | OOZ'9L 000't = nid OOE'OL 9V94 AMEH BOS 
a Stk _ o a ya - — | 000'09 = = _ = = oy b7w — | 000°or —_ = see = "bg Suyuaysyy 
“ Zz — = _ - = => 000°09 = 000°7 -~ = = 000'SE vow re 000'8E am = = ‘my OMY Uleaer 
7" z _ om _ ~~ - -— \oae |) —- |aea| = ~_ — | 000'SE | vow — | 000'8€ - - ~ vad * BAMA UlleAer 
z _ = = = a = 000'0S = 0000 = = -_ 000'SE 06w car 000'SE = = = = WU MW “eer 
z 7 = = — = a 000°0S = 000°04 = = - 000'SE 06W = 000'SE = = —_ 7 Sib) PAW Uleaer 
oe ae = = 7SO'b 009+ ret OOO'SS | OSZ'Zb | OOS'ZL oss't os7z'z pai 000'9€ 79 OSZ'94 | 000'rz ostv'é - = 7 ~ OFWs 402UNH 
- 00S x sed tsO'b 009'1 = OQOO'SS | OSZ'ZE | OOS'Z) oss'% Ostv'z pe 000°9€ to OSZ'94 | 000'r7 O0r'Z _ - OLT'EL 6V94/9'4 402UNH 
< 00S = = se a = 000'0S | 0S9'9 000'S+ 00s’ OSS’ - 000'SE 09S 009'S $88'7 OOE'L | 099'% + _ : ** pg weUH 
% od = — pec. —_ 000'bZ | 000'SZ | 00917 | 000°% _ 00s'% | OCO'KZ | O00'S OL 0086+ | 009°4L7 — vOL'€ 618'St | 87S'hL oS 2ouues 
_ ~ — ~ om - sin ssa —_ - = - and ans - ~ 000° 17 ~- ~ - -  £AARY WuURED 
_ o- - rend ~ - ~ - = - rene - —_ ee -_ -_ 000°8S = o A mi ** 6 Ud B4seque>y 
4S7@ 40S€ Bite 4002 S9L'T SSHE | COO'9E |+«000'8% | 0S7'9S 00+’ 006'€ 000'9 | 000'%® | 000'Or Oly 000'0r | 0S7'9S BLES | OTLT | 96E'9T | ELL'EZ 8'(I)@ Pssequed 
$8 8s8't oOL'e Lie SO’ O78'E | COO'9E |+000'8% | OO0'SS | OOS'E 006'€ 0S9'S | 000%» | 000'Or OLb 000'Or | 000'SS OOL'E | Orr'9Z | TO'ET | EbL'IZ “ Ld B4sequed 
Z Ost | 000°8 096'% S9Z@ ¥67E | COO'9E |+000'8h | COO'BS | OOS'E 006'€ 008'S | COO | 000 Or Olt 000'0r | 000'SS 000'8 | O%b'7Z | OSE'7Z | 6L9'1Z * _9°@ essoqued 
Std o9s'} bS8"b OTe SOv'Z O8L'€ | OOO'OE | COO'Sr | COOH | OOB'E 00S'+ Ole» | OOO'LE | 000'Or OL 000'0r | 000'% = 99TEL | HBL'TT | BOLT * €'Yd Bssequed 
ss SSbb | 000'9 OLe'z S98'L 009'% | OOO'OE | 000'Sr | COO'r | OOB'E 00S" 06S’ | OOO'ZE | 000'Or Ole 000'Or | 000'% 000°9 | 9E6'HL | S66°7Z | THB'OT “* U@ tssoqued 
- = yeaa — = 007" t — — — ag - peas pa = SOW oo 000'%+ — — _ —_ 6E VN YNgy>e1g 
44 yw *u “4 jw vu 3 du wu 4 ¥ 41 “uy /"9y y y “4 y he | 7 “4 ‘4 bl ‘4 
aoue snipes | peo KEW YIIAA JOny “KEW YIIAA wn 4 OS ‘4 OS 1M UW P82dS | guipue oon peo} ot 4 
ee es : @21A495 oun dol ——s se a di aes tee wis, oe it 
jeridAy | -B4edO @Bues 2AsOS94 ON Zuipuey oOo] peeds jaca "xe xtw Liv¥dyly 
JONVWYOINId SLHOISM 


"WS 19935 enjg 40 Squiog jeusaiu; S w96E) T LU bb 66 O tht | 0004 (2108) 07 sndwAi@ + TG UEDINA 
“squiog jeuse2u) S SSE b 9 t 46 0 66 OoS'Et (ZV10G) HOE SAdWAID + bg YEINA 
*SHURD ZuIMm jRUsOIK® 7 ‘WS |993S BNjg JO Sqwiog jeUseIu} S nial FL 8 bh wih O Ob | OST Lt bb Ody Aemuod + “*U'@ 402914 
SyUue? BuIMm jeusaaxe 7 ‘squiog jeuseiu} S _ FL 82 bh be O Ob | OOO'KL (Z®SS¥) 00% @41yddes r b@ 40291, 
“syed D1 S19 LX TZ “Squiog “q| OOO'L X LZ 49 9) OOO'OL Xb “9 wet] © TE € 80t +» bt | 00S6 (87 WY) FOT YOAYW + PONG dee, 
"S90pedso3 ‘saZsey> Yyidep ‘seul ‘squiog ‘uoUuUED “ww OZ x J ol Bsr) & £€% 9 Ob 6Lb | «O%'Z Vis voyHIH + EUW Vora HIeYS 
{Us9IK® SHUBI “| OFZ XZ PUR H'| OOL XZ 4O (4eajaNU jed139e2 ZuIpnjru!) sqwiog ‘uepy “ww OE Xp ‘ a € St + SS t £ OST tL (eZ WY) 0OZ YOAY t aa bd Jeawias 
SWVY JO NB) UI SHUBI 4O “gy ‘SQUOg 40 ‘SHUEI “S| OSEX ZT PUB WY 1804380414 Xb Od YU! TX BZ t 89 6 OF Za ss 0 OSs 000'01 ¢ 807 YoAY t b'4 UOXI,A BOS 
$294204 “G] 09 XO} 40 SQUIOG’G} OOS OM] ‘SHUR doup “| $f OM? ‘OURdSI}Y “Ww O7 xX» t 87 6 8 8 6€ 0 6€ 00'S nthe EOL PUOEN t 9V94 MEH BOS 
du Yl TX Bb 40 WY 1884380414 XZ Uap “Ww OF Xp 40 7 ‘ — Z 6b 0 OS OL v€ Ofr rt : (db7Z'Ve) 007 YOAY t z bd Buruay3ry 
“SHUR /E4IUBA “S| OSTXZ ‘WY 1884180414 X > “UOPY “Ww OF XZ t 8%6 0 9 + 9S 0 ws OOE Tt (YLESSW) FO7/ E07 es1yddes 4 6MY4 Ulery 
“SHUR [E4IUBA “D'| OST XT (WY 1884280414 X > “UOPYy “Ww OF x 7 t 876 Oo 9 oe 0 ws OOE'ZL (YL°SSW) ¥O7/ E07 P41yddes t BMV viieaer 
“SHULD [EIIUBA “S"| OST XT UOPy “Ww OF Xp t 8%6 Oo 9 + 9S o ws OOE's (9 SSW) EOL/ZOL O4tyddes t DUMW4 Uierer 
“SHULD /EIIUBA “S| OST XT “UOPy “Ww OF Xp t 876 Oo 9 + 9S Oo zw 0o€'s (9 8SSY) EOL/ZOL P41yddes t S/v/ PAAWd “ears 
SHUEI “SD'| OCOLXZ PUB O| OETXTZ “(F's OS4) UEPy “ww OFX» ‘ 6re ct €b iL 8 €t 000°01 ** (BT VY) LO7/EOT Yor ‘ Ol wd 2@2UNH 
SHUED "| OOL XZ PUR OFT XZ 40 Spod “g'y 40 Squiog “q) OOS XZ PUE “G) OOO'L XZ “(3°04 OSL) UOPy “Www OF x» ‘ 6re t €b fou Se 8 £€ 000°01 (8% VU) L07/E07 YoAY ‘ 6V94/9'4 40200 
SHURI “S| 99X J 40 SI9HIO4 “Ul E X BE 4O SQUIOG “G} OOS XZ “(FG's G44) UOPy “ww OF XZ t det o1s 6 6 t @% ovs'+ bOZ SNAYdIO ‘ . b4 28uD 
‘20 ‘SAONCCUCS ‘SeZsey> YIdep ‘sIayI04 [RUIBIK ["D90 ‘SeZseY? YIdep ‘sceulw ‘squicg jeuseIU) £ O08 6 €t tb & + +S StO'E LOL PQwey eqnog 1 Sy IuuED 
2/04 Burvsem-Apse@ @UsOQUIe Joy Pew eUl) £ 06+ — Oo 9 +S Siete TOL Pqwepy eqnog ‘ EMI WuuEy 
“SHUEI diy ‘S@eYStYOIOYd puke stueweE> “‘powseUy z oo Zs 8 9 ° 89 _ : 907 UoAy z 6 Yd t4sequesy 
JBUI9INRS SQWOG “Gj OCOO'L XZ ‘[use2u! Sesey "99904 x 94 40 SQUog “Gj OODLE XZ ‘OuRdsi}y “ww OZ x» Z 096 zs 9 «9 0 +9 00rd (LW) 604 Yory Z B (ig tuseques 
syue diy "(ay Biu) seyseyoroyd “q) OSE} PUE 81/92 CIOYd J PUE SesOWED Ey Z ‘(AEP) SeUQWED 754 9 PUT 6H 4 | € 096 ZS 89 0 +” 00r'Z (L'WU) 604 VOrW Z Ld tssequen 
SHUEI Did “S| OST XZ ‘(peo ‘xew) squiog "Hi “G| O00’ XZ € 096 i $b 9 99 0 9 OOr'Z (LY) 604 Yory t 9@ tssequey 
“syuer dia “S| OST XZ ''G) LSQ'L S@ySeyor0yd ‘sesowe> / z 096 Zs 89 0 +9 00s'9 (Ewe) | Yory Z € Ud t4sequey 
“syuea 412 “S| pT XZ ‘SQuiog jeuse2U! “G) O00'9 £ 096 i stb 9 «S99 Oo +9 00s'9 (€'V¥) | voray t Tg tssequey 
“sOOP AsBI04 YIM ABQ SUOdEOM jeUseIU! UF (48O}INU jed1I9e3 BUIPNy>DU!) SqUiog Z _ of + 79 9 w& 001d (~AD'Q) bOL sotwns uosdd z 6E°VN Usngyorg 
yobs us 'y u ‘y uy rs ‘q! 
eoue (yore) | 
Buim oahine whan ueds samod addy oN | 
S3YOLS TIWNY3LX3 ONY INIWVWYY mas | 88049 ol LiIVUDNIV 
SNOISN3WIG INW1d¥3MOd 


THE AEROPLANE 
and ASTRONAUTICS 


souvjdouey Auezipiw oAisuey 


‘ sjpoayg vjog Aajsnpuy yfosonp ysijiag 


a ee — ) = 
pete a . 
ae a ae - ; 
ee : 
: ci 
= “ q 
a‘. : 
; : 
wae f 
ie, Po ” 

im ' 3 
gtioy J 
ee 
ee a 

‘ : =f 
WORE 4 4 

: ; 

is S| 

a iv 

rem: ; 

ieee ; 
ott “ 

F ; 
f a a 

4 ‘* 7 
by iA a 
> ae 
4 oy ‘ mo 
et = 
es 4 5 
aaa 5 CA 
= . * 
aa . 5 
ee a 
th ’ *- 

ih ly , - 

hin en = 

ae ee 
‘ 4 
: a 
‘ ed as 
my, =I 
ie, a a 
ih % 
i a 
: of 
BS a 
i a 
J oS 
5 7 
ee | = 
: | 3 oa 
. a | 
a 
ag P - 
: a os 
F x x 
_ | ; ; 
| ! 
e . 
tay | 
eg | 
: 

ha ae 

. s % 

Peabie yy . 

\ A f D e 

HESS g0% 

_ —) 
Fs 

each, 

N 

a 

4 

Ves} . 

‘ 

hee ; 

al: uae . 

Pete 

\- 

a 

eit " - 

ay r 
a : 
7 ty 
aa A 
Pa 
ae 

< a 

it. : 

eae 

oe 


THE AEROPLANE 
and ASTRONAUTICS 


1960 


SEPTEMBER 2, 


"U@WAdINDe jeAIAUNs Mas AQ perwiy, 


8 

= 

88 2 
OG = 
8&3 
ane 


| 
3 
[inn 
aaa aa 


oe 
ee 
oo 
AA 
Qn 


byte taea 
z 
31) 


g g28gsgeeee 8 


nent 


3118 


al 


|M@eKheKAM 
er COOK NOH 


aoue 
-snpue 
peaidAy 


} J@my “KEW YIIAA 


Zutjia> 
BD1A49S 


quitj> jo 


peoj “Kew YIIAA | 
O3e4 pei] 


“B4adO | @3ues 8A19504 ON: 


009'rL 


“xt 
“xtw 


000° 


} 


| 
| 


OSes 
Ose Tl 


OL+'S 
StU Sb 
BSETL | OSS bb 
18f' rT v9r LZ 
bee'7Z = 
199 LZ | THE'OT | 
OOO'h bb | SBE ZOL | 
97896 ~~ 


OLS bb 


000°98 
erst 


rT 


| Suipuey 


poods |aao) 


xty 


xeW 


o-27e2 
xe 


ny 
e204 


| 
| 


J2dU0Ig UIM] 

POS 04S 
9b 20020W 
Si 40830~W 
> 1 Furuay3ry 


"pL OAC IF 


tL ISOAQIdg 39 
€ 1 uyeaer 
W991 202UNH 
Si/e 4 48300H 
yeu) 

S| Weuuesy 
61) Ayesty 

bb L t4seque5 
OLN essequesD 
> | t4asequeD 
duuewg 

> thuutiug 
88} [03S14g 

b> Aejseaeg 
6dOY 4238ny 
099 My Asoduy 


40 
diseg 


SUED 'S"| OFT X Z PU OOL X Z 4O Spod “g’y 40 Sqwiog “qj OOS XZ pUe ‘G] OOO'E XZ '(3'd'4 OSL) UOpyW “ww OF xZ 


JINVWYOIN3d 


SLHOISM 


“SHIB4 [BUIIIXS UO SQWOG O2139eId ‘syDUd Ajddns-eued ‘squiog “qj OOO'L XZ 

42488584 JOLA pewstuy 

"Q'4 4O@I9LJ JO VOISIBAUOD BUOIP paweUl 

“p'4 JO@IBJ JO UOISIBAUOD BUOIP PawWseUy 

SI9HIOS “UI TX Bp JO WW AeOsIS9sIy XZ ‘Uepy “ww OF x7 

jeuondo saoge ig°\y se 1ueweWy 

O£ Aq @2URWIOjIEd B2Np|s 4g°y UO "g°y 4O SQUWiog a2139eId 1(°3'd-4 OO9) “Fw EOE OXTZ 
SHULD [E4IUBA “S| OST XT usepy “ww OF XP 


B2 S| OOL X & 20 Spod ‘g'y 4O Squiog ‘qj ONS XZ PUE “G] OOO'L XZ ‘(2'd'4 OSL) Uepy “ww oF x | 
syUB2 dosp Uo}e3-99 OM] pewseuy 

238 ‘SaBuey> yidap ‘seuiw ‘sqwog jeusaiuy 
SB4ILIy 40, UOISIAOIY @uoip paewseus 
syued dia “D"| OST XZ 4Oj UOISIAOIG «Epes BSOU yy “pewseUs 

7G BsseqQues JO UOISSBAUOD BUOIP Paw seus) 

syued dia “S'| OST XZ 4Oj UOISIAOJG =" paWseULr 

pewseury 

S$8JOIS [RUIBIXS ORY “pewseUs) 

SWE /B9IS-|/e@ YIIM YRUBBSE4 DiUOSUedNS paw seul 

saijddns pure sdoosesed dosp-sie 02 peddinbZ + ‘pewseur) 

pesinbes se Buide; ajqed ‘AydesZor0yd ‘uonenseas Arjensed ‘"g’'O'y 40) 2UaWdiINdZ pewueuy 
saijddns pue sdoosiesed doup-sie 02 paddinbgZ = ‘pewseus 


238 ‘SAONQOUOS ‘saZseYy> YIdap ‘s1e%D204 jeUJaIxe | 


AEEKNNNNAANANANTEMR NN 


|[atentm 


D123 ‘SSYOLS LNIWVWYV 


| 


uonTpowWworry 


OKA CORR AAONNONANROOOM 


~ 
SoOnonmumnwowoeanm 


cere 


ONOKMAOOCOLYTODMO--COOMN 


BEL Sepiucey 

801 ou 

6/8 24uEeMs9Gg 

§ 21uaeMI2Gg 

(YbTVY) OOZ YOAY 
(LE ASW) 007 4241, 

(8 ASV) TOL 49d!A 
(9'SS¥) EOL ZOL P41yddes 
(8% Vu) LOT/E07 YoAy 
(bU'Wu) TZ Yoay 

(6 408) OOF SPeydIO 
LOL Pqwep, ejqnog 
eZ YORU 

(E'Wu) | voay 

(€°We) | Yoav 

(E'Ve) | Yoay 
ZThAL'Y euAL 

SST S$N@204g 

WOOO sone vosky 
€Z} sManeiues> 

£07 4e!pequiog 

8 eau weg 


THK TNT TNANN ew ee RK Ne RK ANAN 


49duU0Ig UIM] 
PDS 22045 
91'N 40020, 
SI 40e20~W 

> | Buiaysry 
$1 3OA041g 297 
€' | WOaosg 197 
€'L uneoaer 
W991 422UNH 
SL/L 1 222unH 
weusy 

$1 2uueEy 
61 Ayesty 
LiL t4seques 
OLN easequesy 
> 1 Bssequesy 
WuUueINEG 

b> tuueig 
BS} [O3si4g 

b> Aejsea0eg 

6 dOV 4228Ny 
099 My Asoduy 


SNOISN3WIG 


(yore) 
samod 


ait” 


adAy 


INW1d¥3MOd 


LIVYDIV 


souvjdousy youvesoy pue AuezijiW SAISUdyO-uON 


sjaoyg vjDG Aajsnpuy jfosoup ysiyug 


E - - Sa ; iy | : . oo ote 
aE a z test “ee 7 
oe 
ee 
a 
fae it 
eae 
aes ke 
‘= 
—a a me a - 
oa: 
ae 
: | a 
| lel imi@ania AL, [RR jam|o@ cam 
| is in i eae ' omen anl'on'w eas 
| - fr Aigo © 
Z | ae 8 515), (88 te 
| Eee eee prdedadd ee 
| fic - = - at i 
! ——EE bli 7 
| | tn ae oF ” fi 
SIISISSIIPLVPTP iin a 
| + mo ae 
> ee 
| —————____—— ————_--—_— ——_—_—— - ae 
ea. 
> oo “ ergot 
r 6 ase 
E;iBiSSiiivicvcscseveges cogs 
c Oe ~~, 
tee 
a $$ —_— ig : 
ose 82.3 32 88 S ‘ae 
. > | a} “ll [=®@l[@l] | |weoljan| ities ral 
S° ©€° gee - . eg 
| = = = aa 
| EY ae 
| = an o o Be 
| E 88 $88 1211 18815811113 ee, 
c a t4N A — a 
= A504 
ee - Se eee = ae “oa 
| g 88888 8 tte 
“ “ { : 
| 6 | 12 1/SSree /S acl 
a“ AR MmAMm ns “an = 
- +e 
—___—_—_— — : 7 he 
8 88888 8 a 
| SI IRIS iS a6 
| = wo 'cooaue 'v <8y 
- AmMtnt oO iy 
| Wn a 
os ae 
. 88 8888859 eee 
£\laule “sy 
— 183 ' B2ARRS2 2 
> on ets 
' —— os Ber fuk: 
e¢ @ ft 
= a ae 
ah ara ion 
] | fog 
Fes|. 88/883 | cee 
Zoo | + loa leo! Pe. 
4 | sgt 
a '] a al ny a SS ae ae at ha 
| fe), 
pence ae Soe | c 28 BBB BBR RR ,Bee2 ee: 
r ‘ So 2 |\se | Me [MAOnN Ine [aS on , aaa) 
|  @ mo Coed aman ain aaNe a | 
4 7 eek 
é Ima logit POPP e crit bate ae eE——————————E— eee ee. 
™ eee wi oe 
ee RSs aera eee .|, 28 888 828 a 
7 om £[sinB8SS iSeries ane 
| z —_— ~_ s R23 mem Aa 
2 EE Oe itn a ee “lM 
SN FC Ew a | . 28 8888888888 88 88 
| gue |s oneawe w nda anaaen oe=6 zj2lggies wn Nsude 's las! ee: 
j}oceo|~ BRLRESSSSLSKIIASK SESE | o BNSRSS man RR a> 
c 3% FSF THAMOTFAAAMNTHKMMBAAN Mane | ak GN io - ae 
edie La ES + « a ae eee | Fi Bae: = a ea: 
: a $ |; |SSaSSSRESLLSS | FBaBB iF footy: 
=, c —_ 3|* lee Pom te te aneo 'amyom - en: 
eo — ROOMRRHNHHMMAMMOCOOAMmON | 7g 
Ya EA Me Mt eer er Seer errree - ———$ ao 
Salt ibaa eee 2 888 888822 22 B88 sie 
. ;' ss BR 4! SlESS lemon ss lSSl eens Bre 
5. |¢ EE - <0 Soannomonnm o'r 'enaree ever Be pe 
tod rs _ ae | - a % ee 
¢ ooo —— 3 
‘ So |b Sarcsasssseseesaagssae a nen Be 
2 as 828 S88888shes 28 888s Jae 
See ere UEIEEIS SUES sore LOM 1 AA | STR ene 
| | 2oniu | wooreee Gain ihe loans Piha | 
| |. S°R BERASSASAR -ere Ses 
° i § |= — bh Aan a EAL! deh 
A MONKHAOTTITITTCTOMAIOCCTIMNM SO — AY 
~ KMOMTHOODTAHAMMMMANMN TITAS fol ~ 4 etn 
| ee ee xiv 88 8 it S 1 | RBs i 
—— s*s if | PL TVS t til bs ele 
| fe og0c°o no ceo on iil | < AS ws ert 
- Sgaggoagssenasssasesses eet, ou 
| Fre ARAAACONROMRATASOO ———_—— ae 
© ISS SiGe 2h 
DFM AOFHOOOAMTRODEKNTIMMN co woow~wnro wee Ht 
| 6 = a a si|\* At ttt $45 | ££ 88 ‘2 aa 
ey ty tare lle eet tein ad léle ES es 
t C5ere Fe Se | 
: 35. 8 ‘ya 
: | 1118611801 Bc 
a + - Troi Pace. 
= ee 
a azz, aria ta ae re ae 
i 8 £8 San 
| Ps 118 | in i ee 
. - - | @o - hes. a 
—— Bencscisineaboade ee ate 
wm, i area 
. Tee 
pk: 
| ' | fF ic. 
oT _ ae + 8 ime 
i ai AG 
| 2 : Sak Yi 
” a: 
| i cee ian 
—_—_$$_— hw x | to ae 
= | oe 
s) | ae 
= Bea” 
; : eed ‘a 
Bess 
57. a, 
ee a 
eS Ss 
Pee 
oe 
ome” <. 
eh 
an 
ae! 
yg 
eee 
aa a 
gly 
meet 


° 
so 
Co 
- 


Daye punoss yj , 


SEPTEMBER 2, 


312 


006'S 080'r 006'S 000'7 | 006'S 006'S - 88 006'S 000° | 009 Tey 006'1 » €b 8 4S t S 00S ** Z/bTG Sepiucey ‘ "* UO@BPIAA 
0008 |+00S'r+ | 000'8 00z7'St | 0008 000'8 ‘TS 06 000'8 90r'E | OSb'L | ¥69'h 907 7 ot iS? & 0 bb oso'l ** QOOLH ewoUD ‘ OL UVWH PUIMIGAA 
000°8 /|+«00r6 000'8 002'St | 0008 000'8 Ss 98 000'8 000% | wrO'L | SLES 9077 9 Sb 9 6S 0 6 O% ** s0fepy S@piu0e] ‘ T S45 PUIMIZIUAA 
OOS Z |+009% 00s'Z 00s'Z 00s‘Z 00s'Z Ts os oos'Z Q00'7 | *rO'L | 066% 907'7 9 Sb 9 6S 0 6 009 Or-OVE LY MA Bid ‘ “"§ SS PUIMTSIGAA 
OOS'EE | 000'S = — 00s 'E£ 00s'EE ‘TS O€t OOO'9E | BSE | TSr'L | SHE LZ 140'+ +» 8b € 68 0 = Oste * W6TTZ pveiz t #3 aereigrng m 
OOS'EL | COOOL | OOS EL | COO'OZ | OOS EL oOos EL ‘TS Sth OOS'E | 009'S | OEF'Z | THBL O97 bb Sb OL s9 0 -~ OS7'L ‘00TL “H PwoUyH t T KOSSOAA 
009'Z4 |+000'4 009 Tt | COZ FL | 0O9'T 00971 ‘TS Stk 009'Zt | 000'® | OFF'Z | 0094 097 bb Sb Ob S9 0 vt OSt'h (ev tON) O9b B/97"H ‘ ‘ ‘SWH KOSSOAA 
= = 000'S 000°07 _ 000°S ek 001 000'S 006 087+ | 9E8T sis » OF 8 6€ £ 9 006 * 000b'H ewoug ‘ sepa 
000'S 000'0+ | 000'S 000'07 | 000'S 000'S ‘TS 00+ 000'S 006 O8t'b | 9€8'7 sis + OL 8 6E € 9 os9 “" SAQWIN \ erads 
OSE’ z O00'SE | OSE'Z 000'8t | OSE'Z ose'z a 06 Ose'z 861 SOv TS‘ 08 92 0 6€ i) t ost 7 £09 Own, ‘ 4929045 
OO7'Z |+00S'S 007'% o0s'%+ | 0077 007'% TS 88 007'% BSE 9Lt 959 08 0 6 O 6€ i) t St Ob | soley Asdisy \ tb "dOVW 4930045 
00S°8t |«000'b) | OOS'BE | OOE'ZE | OOS'BL 00s'8 “ae Owl 00s‘8 000'9 | O€S'® | O6E' LE 098'1 € dt 0 06 ‘ iT 4 os9't (TPON) OOF F197" t asapeariag 
‘a y “4 a] 41 ‘4 y » 4 “a “4 ‘4 “yy “bs y ¥ “ay 
Zusjia> Zursaaopy Buijia> Bd1Asag - eng ase per Be Dd pees adhy ‘ON 
ad : i ' 
jeuson Atd 21g 1YyFiaH y33uey ‘O-f LaVYDYIV 
JINVWYOINId SLHOISM SNOISNIWIO INV1d YIMOd 
$19}d091/9H 
punosy , 
OSS'% | OOO'SE | OOS'Z | O58 + Sve oss‘z ‘TS = 0s9'% ren os — set ft 8 $ €%|0 + ost VO9E-O Burwi0rAy t JPIISTWHIONA 
009 000°4 009 009 00+ 009 oos't - 7 $6 as Ose Sid 0s S$ Zeid ‘ Or “* LOD% wepsy \ quejnqsny 
eae = OOS'E | OBZ't | O7%6'L OOS'E | 000'07 pee! 006'£ - - 00+ 'Z bre i & 9 9 Met t 08s Vil e20q4e~W \ 2WuePNIsS 
009'8 | OOS 009'8 | Olb' tL | OO9'L 000°8 | 00001 009'8 | 009°8 | OOO'E | 080 O£E'S €Z€ | OL EL] bb BE) Lb ab O6E Ots- Ol SLO jeaueunuoy t (LDS) weadns 
a “a6 OOE'® | OOE'L | 056 000'r Ts O00’ | OOE'® | 9SE'L | OOF 092% 877 |6 8 6 67/9 9 Ol x yeIee4D ‘ TZ 40290dS044 
OOL'E | COOL | OOL'E | 096 006 00Z'E | 0007 OOZ'E | OOL'E | OOS'E | OOr 0047 8% | 6 8 6 6%7| 9 9 $6z 08% OD Buiworsy ‘ § 40290ds044q4 
000'8 | OO Zt | COO'B | SEL $l6 _ 000'S _ 000'8 | O7Z'E | 78U 89E'r = O €b| Ob Wwlo eb 009 _ OWE L- UM Bd t 42nO 
= = 000s | OOL [+S 000'+ | 00S'> ow 001+ | 00S 88 009 £9 ~ 6 El t w? GS Burwordy | 4 soley von) 
= Ss oe9 OSr OU 009 _ = os9 09z ws O6E St = 0 Oo; 0 ‘ ra3 66 dv f e2u0s08y ‘ soulpy Yorn) 
= OOS’ +h = 0% *S@S = 000'9 oti Ose't = = see dub ~~ 6 OF; + t 06 4-065 [BBveUNVOD ‘ ; yeuury 
O8''Z | OOO'LL | O87 | OOS - o8i'% | OOO'E pre 081% wis - — it | O18 $ Sti + t owt | soley Asdisy ‘ (1eanajn2usBy) OoseHreL 
081'% | COOL | O84'% | 00S -_ 081'Z | O00'€ - 081 'z -_ -_ 092't uz} 018 |S STi + + oz b soley Asdig |b * OoseyDeF 
m8 0Ssé8 | O%'t : 00S'8 | 000'8 00S'8 | 0S6'8 | 668°) | SbS't | 0859 Ste | > €461/9 6€/0 8 00+ £ AW OL YEEND Asdidy t 8 e400 
001'S | COO'BE | CONS | OZOL 001'S | OOO'S end OObS | O8S'L | O95 096'7 = = + 0€/) 0 6 OS $86-U MM Bd ‘ soareg 
= Ore | 058 0Or'Z | O00'S = 00s '% ors — OSr't | SSL = » €/0 + ost 09£-O Buiworsy ‘ 081/9'Q 4825ny 
- OOT EL | OSLZE | O79 Osz't | OOS’ = 006'+ = ~< TET L | SHEL - 6 €%/0 t 801 D-SET-O Busworhy ‘ BOL/b C 4easNy 
a 4 4 un) y q y qi a “ai “Ql a ‘yy bs jour “ay | ur “ay four dyq 
Zur F peo , _ 
Zuijied ease wij? yeniw - | os “A en) A Lp > Ad bd ~ o- adh ° 
' s quai? [eau Super ap xtW od xen | A299] surag | sy8:0p4 | yaueq| UPS alles . " yesrary 
JINVWYOINId SLHOISM SNOISNIWIG LNV1d¥3IMOd 


THE AEROPLANE 
and ASTRONAUTICS 


souvjdousy jeuauey pue 3Yy3I7 


pjog Aajsnpuy Ufpsonp ysipiag 


te Ke 
Me | 
ae 
they Pe aa — 
= -e |cunow nn val x% = an non 
edt | a | escnagenneeasas | 2 |feeceseeanees 
it sg cic - “a 
i 
iy a f 
2 } . 
Bar 
ri? 
me, 
& . 
4 } 
‘ta if 
fe H 
Aaya 
Yies ane 
#" $ 
cs Cah : 
ee 
$A aus... 
ee f 
? 
i q 
S ots ! . 
Se - | i 
; i 
: at : 4 
he } 
Bh id i 
i j 
i ‘ e : 
‘i. ae : 
: p ‘ 
ie ry 
ee & 
1 See ~~ 
eh ee " 3 
G - 
ais 
so 
4 is 
b 
af a P 
Se} “4 
s ‘ f 
3 se 
tat 
ee di 
3 ) 
hee. 
i 
2 F pane 
a> 
ips 
s x a ale , ' > : Toe a 
EE ft Sa ’ E 
Be eer i , 
keer 


*sst03 VORDNPes INOYUM ‘y Suds GUIGUN? JeMod ‘@ dye ‘> ‘seUUNQJOIe 
YUM © S@uIZU® yo ad43 BAIIDadGSaJ 02 djQerVdde se “d-'y3 JO “dye “d'y's ‘asNsy2 “Q] 4 'dosdoquna “dy ‘:afoquna “Ly ‘uRjoQquna “yy ‘eUIZUe eUIQunr-reYs “LS [a1QUpTeAe IOU “WR '403R19U0T SEB “O'S LuejnuUeD “UURD ‘/eBnys2Ua> “> ‘eulBUe ssed-Aq 
“HQ ([eiee omy Lueinuue “uuy—suonenesqgy ‘“peionb 20u due sisnsy2 jeNpisas asnedeq sdije2) UI UMOYS due S'd°y'e SNONUNUOD WNWIxew ‘Saun3y wnwiuiw ase sdosdogin3 pur SI@/OgsNy sdAOY-Sj/Oy 40) Pe20Nb sueMod PU S3sN4YI HO-exeL—"BI0NKy 


“xy X “xy : de “* SES MN TR ALY OUAL 
xy x xy ; ; Je "* ThS MW bP ALY Oud, 
“xy X xy ‘ “* 90S Mi bALY OuAL 
: ; ‘ os “US MW BOPEGY 48Q 
o ortay eG 

KES PUT OFS “SW T/Z'FQY MEQ 
67S IW 7/2 GY MEQ 

BTS AW 7/2 *OY MEQ 

LTS Put 97S AW Z/L POY MEQ 
S7S AW 1/2 POY RQ 

07S “IW Zk MEQ 

iS YW 98 4tG 

bbs IW VPQY NEG 

OLS IW 9P8QY 4G 

905 “AW £8 4G 


el 
~ 
Tv 


OOS'+t 
OOb'rL 
oos'e+ 
000'S| 


OL ‘uueD 
O} “uuRD 
Ob ¥eD 


-—t™ 
4 
ecocococoscoooscos 
—— 


6 
6 
6 


cocooofooco 
“oe 


z 
PP ee 


THE AEROPLANE 
and ASTRONAUTICS 
$33 


rw 
BSESBa 
errr erere er anan 


s 
‘s 
Ss 
's 


REESE 
gge8 


000'S| 
OOS'rL 
00S'rL 
oos +L 
OOS'rL 
000 rt 
008'E | 


ow 


NSSONHS 
a 


x38 
~~ 
oo 


< 
aad 


“ 
~ 


TTC 
mm 
wn 
nes 


DODDODDODDDODOmMmM 
AAMAAMAAAAMMMAAT ES 
YODoDoOowooao 
SRRRRRRERRRROOS 
| 
PrEP PPP deeeeed 
AAA MOMMAMOOE KK K 
RRR R RR RRR RR 
MMMMMMMMnn 
SCCooonmnaaanaaken 
AGRA NAAAMAAA 
TT TT oOwoowwunmuNnN 
VNVnMUMnVnn Maan 
AANA AMNAMAANOAE yy 
VYVVYLVYYVYVYUVNYU 


- 
wn 


Zo2Zo0 
<2 


£9. au 
Sri au 
bei ay 
801au 
Ze ODy Atmuoty 
St ae | ABMUOT) 
ZL oDy Aemucsy 
(pares-dn) pp opy Aem 5 
SL ad vosy 
VET VY YOAY 
967 VY YOAV 
£/6T VY YOry 
b6tT Ve YoAy 
rT VY WoOAW 
“P21 ‘erhoy-si10" 
TES BMPZEH 
EL PON 1/9785 
TPEON /97Z72D 
bbe 3 Pela 
vOS PYeia 
“p2] ‘Uos pues sede ‘GC 
oozlL d @ewous 
OOZL'H ®wous 
OOOH eulousy 
OLVrog sciuns uosAsy 
10k AW TIONG sons vosds 
"P?] “OD euiBug pueyiaepy op 
sis@ 
nay €s se 
OZ $NBI04g 
$9Z $N@I0Ig 
BOWSY PQweYW e)qn[g 
IZ1IOg sNdwiio 
LIOB WZ sNdwdjio 
THIOB FOL SAIWAIO 
ULeSSy esyddes 
TL 408 SMPYDIO 
+408 00} SMeydIO 
£408 £08 sneydio 
T4089 404 SP®4YDIO 
TEASW 49014 
be ASW 40d!1A 
BASY 429d!1A 
“‘p2] ‘souldug Aajeppigs joIsi4g 
SOS P3sNo|eg 
(snquiny) 67k ¥ 
009 @IsNoOMy 
£09 Own, 
“‘p2} ‘seuldug usangyorg 


- 
& 
Tr 

x 
vv 


oO} ‘uur 


i) 
“ 
q<-<= 


x x 
“ZZn.nR2Z2Z 


Ze 
Zz 


= 
oo 
w“ 
wn 
nN 
~ 
wn 

<qund 
n 
- 
- 
x 
wn 


wn 
nn 
vat 


oon 
ooo 
<<3 
NAN ZZARRZOZAN 
oww 
<23332 <<823<8< 
ZZ-e-Z 
— 
-—m0o 
ZZeeeZ5Z~0 
ao 


z 


oo 
ww 
Now 
coco 
oooo 
= 
oe 
229 8> 
2 
a ° 
alee 


moocoomoococo@momo cocoococooooooonnnt 
- 


hdd ddd KKK 
222222Z2Z2Z2Z2Z22Z2Z 2Z2Z2Z2ZZZZZZZZZZZ 
“ 
& 


onan owor ao 
<2953<<2SS--<F 
SAAAKREKANNANDONON 
TOMOMOMOMTTCCINTAM 
woworrTnNoowvonrmo 
AAAMAMTOMAMOMAITMOSNe 
cere erereeee 


rn RR 
Zoooo0ZZ 


Zz 
< 


RSS 
= 
3 
“o © 


coo ooococeo 


v 
N 
r 
8 
y 
v 
3 
N 
N 
£ 
€ 
€ 
€ 
N 
t 
t 
‘ 
t 
‘ 


OOM MO 
AMMA 
~~. 

Lae + + 
movuco 
wwnoor 
onnns 


Aan 


on~nm~m 

aaoew ow 
otto 

“oe eo 2ornno 

ooo oooco°o 

> 4 

Taw = 

ooro ~~. 

aan 


addqdqq odddq cooocococoonnc coocoooocoooornRner 
onmam 


AMANO oCOOoOMMNM 


aaowor 
AMenee 
Szzzz 


z 22 


<< << 
ZZ 22 


$3388883<<<85k<< < 


wo 
ans 
so 
qiqoonrddt <dn to 
eon, 
ooo+ 
mw 
ounw 
ooo 
--- 
tT 


“ 
“a 
-™ 


2<88 
y 


-—maem 


oa 
@ZZxXttZZ ZZ" 


ZZ2Z 


mee 
onrn 
x x 


= 
KRARARARR OM > 


a 


ARSRSRRFSR<KRGAK<< << 
8<ceB88<ae < 


mo 
nKomn 
SOZZZHe--ZZ Z 
gn 
wn oZZunnZZ ZZeg00 nn MH 


SSSBSRRS 
o 
a 
. 


a sandddwee 
P+ + 4 


aanm 
oor 
+ 


eantearteanne *taant* qsSaae oowaw 
Tt 


< 
mrTTNMOTMNNM et Zen e— ZZ ZZ0NN 
qaqdqdqdddddddddeddt < 
Seneeeseneeanesease eS 
www 
naw 
-ere er OOO 
MMMOOCOO@OZZZ%--Z2ZZ2 Z 

+N SRR RR KIN K KKM & 
coooooonodga- "44 <qt“"% 
atrirrtrn 
OTT ODODwDo 


2 eer 


3 
“ 
or 


w 


va) 
“AZ 
THMH 
mmm 
- = 
+n 

- 
arom 


1960 


auidua 

ones jo SNONUNUOD WNWixeEey po-aney sozeis 
1y3I8m YIPIAA | ya3ueqz | Yyasueq auiqsn3 
——-——— | —_. — 1 —____ - jO "ON . 

ISUILUIP [[LIBAC DIUEWIOJIIG 3198S (BAD) BAS see Jossaudwiory souidug 


ssaquweys ones 
uon J@anssosg 
-snquwio> | 


sadeis Qweu pue s7eW 


SoUuIsUZ SUuIqUN] 


SEPTEMBER 2, 


a ee 
ane we M 
aes 7. 
2 
oe 
Sag 
=. pie. 
oh the “eg 
yee 
We 
Sah Fea 
. (ha oS 
i ia 
* ae ee 
ee 313 co aah 
oe 
ae 
is Pa i 
7 in at 
: Bee 
Parr / 
waa: 
eee 
Ea 
ee 
:, oe 
aie het 
ae 
+) ee 
"Seer 
eee 
eS 
oe Pee 
ae eae 
Bie =, 
antes ie oe 
a. ee 
vo Thi 
ot besa 
it a 
« ee 
aes 
‘ oa er 
ae 
> heen 
oot aoa 
I | a 
- oe Ne 
ares 
| «VD 
Seamer 
eae 
Se NN 
= eat eee 
aes 
i area me * 
ees 7.” 
aaa 
eC 4; 
| ce ee 
| RS ‘Oe 
| a 
ff | +. . ae 
i | are * ie 
| ch oe 
q | Ee ee 
af Fe Cn 
ih 
| <1 tae 
| f 2] Ra 
} | tc 
ie, 
j 5 eee 
q | Sena 
TM 
Res: 
| oR “ee 
‘ eyo 
: ae 
se 
| + See 
. ee 
_ ae 
| ~ ae 
' | = el 
i 3". JE ea 
oti 
i | a ea 
4 EE chive. 
4 j Pa TET 
chek! 
f ° Pde ee 
' . eee gi 8 
’ Mere, 
4 eae” 
: ® $2 a ] 
ss 
e E ie soe 
e ites 4 
ho aa 
; seats = 
: f° ot pa 
wa eerie 
4 ae 
2 i 
~ Puncees-4 . =. Bay: 
= . - gs 
; WZ cre x<q dwmo0o0 ooeee Tox a pags 2 
P ene azz ZOTee Sees gees cee 
~ ewer 
— snninstaianaeetaasealsaieiaaitiiinaniiatbiamtiiaaniapaatiniciaindidiaiiiaatisiina ae 
=~ XXX GOS XxXXxX KX x ee 
. = V ok ee ee add< << ae 
Ts xxx x MRM KOM w x i « xxx x xx xxx xx x x x ... 
~ VU LY <aaeecaee”™ MM iy < KKK KKKUK oo <<< Senenenes Ste ae | tee 
xx xx x x - <. f . 
. < qaqa “ta qadaqa <q < | aa aas 
fe ee 
_ | ee a 
3 | Ty bass 
° * Bars 
_ | iets 
~ | Le 7s 
= | * ee A aa 
= eee 
- rire) Oo 
— . ee 
| ae 
=~ | noes 
Nee Poa 
= | 7 Sg 
_ | “4a 
= | Rs 
~ aetna 
2 | Sane 
= > MD 
- ‘. eg 
" — * aga ot 
| - ee 
A. ee 
+” tee 
—_ | 1 + eee 
°= 2, 7 Soe 
_ | an aba 
} ! ae 
<< | | aS 
H oe ee: 
A as 
Rae | 7 
Bes 
fear eas 
‘Shae 
> "a 
; ong 
5 eg 
= 5 * ae 
ee * ; f: = 3 = me = = pee cegat ON eae 
| | : a ee . = See 2 Ls : Sa eee ta 3" See 
& + ae 


Si 
ee 


THE AEROPLANE 
and ASTRONAUTICS 


SEPTEMBER 2, 1960 


es | British Aircraft Industry Data Sheets. 
a Piston Engines 


Engine Dimensions Performance 


Fuel 
con- 
sumption 


Dry 
weight 


Comp 
ratio 


Swept 


volume Width 


Make and name Length Height Max. continuous 


‘ ‘ Alvis, Led. 
Leonides 514/8A 
af Leonides 521/2* 
S Leonides 531/8 
Leonides 553/1* 
Leonides Major Mk. 155* 
Leonides Major 702/1 
Blackburn Engines, Ltd. 
Bombardier 702/208 
Bristol Siddeley Engines, Ltd. 
Centaurus 661 


de Havilland Engi 
Gipsy Queen 70 
Gipsy Major 215* 


2 
3 


aE GEEHE8 


g 8 228888: 


™s 


2,265(M) 
2,110(S) 


355 
207 


5,500(M) 
12,000(S) 
ee Ltd. 
708 


6 4,250 
a 415 


S.L. 


33 | 


Abbreviations.— |.L., in-line; (M), medium supercharger speed; N.A., not available; (S), fast supercharger speed; S.L., sea level; R., radial; *, helicopter engine. 


Rocket Engines 


Engine Propellents Overall 


No. of 
dimensions 


comb. 
chamb. 


Normal 
firing 
time 


Propellent 
supply 
means 


° 
z= 
4 
Cc 
a 
oS 


Make and name Oxidant Fuel Coolant 


> 
e 
° 


Bristol Siddeley Engines, Ltd. 
PR.23 es Kerosene 

Kerosene 

Kerosene 


Turbo-pumps 
Turbo-pumps 


Gamma Mk. 201 
Stentor BSSt.1 

de Havilland Engine Co., aaoal 
Spectre D.Spe.5 
Spectre D.Spe.4 
Double Spectre D.Spe.D.1 

D. Napier and Son, Ltd. 
Triple Scorpion 


58g 


Kerosene 
Kerosene 
Kerosene 


Turbo-pumps 
Turbo-pumps 
Turbo-pumps 


Kerosene Turbo-pumps 


888 888 


Double Scorpion Kerosene Turbo-pumps 


> > > PZD> >>> 
4 4 4 ApH AHH8 


Kerosene 


WNAAON WOW 


888 


é 
Single Scorpion Turbo-pumps 


Abbreviations.—A.F., Aircraft flight rocket engine; A.T., according to tank capacity; A.T.O., assisted take-off unit; H.T.P., high-test hydrogen peroxide; M.P., missile 
powerplant; M.T., missile trimmer engine; N.A., not available; *, chamber only. 


Ramjets 


Performance Dimensions 


Make and name 


Thrust Speed Height | Consumption Length Diameter 


Bristol Sy | fr. 
Thor BT.2 (i a3 
N.A. 


BSRj.824 


Engines, Led. Ib 
ristol/Ferranti Bloodhound) . . 16,500 
N.A. 


Kerosene 


MP. M=3 NA 1 5 
MP Kerosene N.A. NA N.A. 


Abbreviations. —A.F., Aircraft flight ramjet engine; M.P., Missile powerplant; N.A., not available; S.L., Sea level. Data in italics are estimated. 


Missiles and Research Vehicles 


Missile 


Prime Contractor and Name Status 


Powerplant Guidance Length Weight 


fr. 
19 


35 
25 


mn. 


8 
0 


Ib. 
Armstrong Whitworth Seaslug Mk. 1 1x1C.1. (S.P.); 4 S.P. wrapped boosters ¥ 
1 Bristol Siddeley Stentor BSSc. 
engine (L.P.) 
2x Bristol Siddeley Thor (Rj); 
wrapped boosters. 


(GEC) 


(Ellice) 
Semi-active 
homing 
(Ferranti) 


Avro Blue Steel 1 rocket 


Bristol/Ferranti Bloodhound Mk. 1 .. 4xS.P. 


1 x two-chamber rocket 70 


engine (L.P.) 
oF. .- oy 


de Havilland Propellers Biue Streak. Rolls-Royce 


de +. oe Propellers Firestreak 
Mk 

de ‘oviltend Propellers Red Top N.A. 

English Electric Blue Water 

English Electric Thunderbird Mk 2 


I-R. 

In. 
Semi-active 
homing 
(Marconi) 
Wire Cd. 


S.P. ‘a , 
1xS.P.; 4x5S.P. wrapped boosters 


Maikara, (Australian Government 2-st. S.P. 


Aircraft Factories) 


Pye Python 


, F Saunders-Roe Black Knight (re-entry 
i research vehicle) 
S.R. Black Knight (two-stage) 


Skylark (upper-air research vehicle). 


i 5 Short Seacat SAM 
tr ; Vickers Vigilant 


tank 


Anti- 


Prod. 


Dev. 
Dev. 


2-st. Bristol-Aerojet (S.P.) 

1 16,400 Ib.s.t. B.S. Gamma 

1 x 16,400 ib.s.t. B.S. Gamma+1 x S.P. 
112,000 Ib.s.t. Raven (S.P.)+ optional 
20, 4 Ib.s.t. Cuckoo booster 


2-st. S$ 
2-st. ies. (S.P.) 


Wire Cd. 


Elem. pitch 
programmer 
Elem. pitch 
programmer 
None 


Radio Cd. 
Wire Cd. 


25 0 
(no booster) 
410 

1 114 


(no booster) 
N.A. 
26 


Abbreviations. —B-R., beam-riding; Cd., 
operational; Prod., 


vs pga ter, ty 


RS 


in production, not yet opl.; 


command; 


Dev., under development; In., inertial; 
ram-jet; S.P., solid propelient; st., 


i-R., 
stage; s.t., 


infra-red; L.P., 
static, thrust. 


liquid-propelient; N.A., not available; Opl., 
Data in italics are estimated or approximate. 


‘ ee: t 
NV Po 314 SCs 
, a : aeceecipemees| | 
& ' eA Ee | ——— Tt ee ee ee ee Se See 
cu. in. in. in. in. Ib. | b.h.p. r b.h.p. | fe. g.p.h 
R. 9 | 7186| 544 | 41.5 | 41.5 795 | 65:1 | 550 | 3 495 | 3,750 23.5 
~ 9 | 7186 | 54.96 | 41.5 | 415 790 | 65:1 | 500 | 3 405 8,250 NA 
9 | 783.3] 544 | 430 | 43.0 860 | 65:1 | 640 | 3 585 2,500 26.0 
8 9 | 783.3 | 54.96 | 430 | 43.0 850 | 65:1 | 640 | 3 585 | 2,500 26.0 
2R. | 14 | 1,117.8) 549 | 389 | 389 | 1,110 | 68:1 | 755min.| 2 705 | 6,750 44.0 
2R 14 | 1,117.8 | 62.06 | 389 | 389 | 1,200| 68:1] 9875 | 3 750 | 5,500 34.0 
ML. 4 | 398 | 459 | 186 | 31.5 375 | 7:1] 180 | 2 155 | 1,250 10.5 sa 
| 85.0 
on i 
“Vales tsi | 17.5 
1 ae LL 10.3 
ea | 
eae Ps eee SSS) SS a ee a Se Se a SEE See Sees. Seeeneee anne ° 
rf i —CSCSCSCSC(‘C‘®CSSNSNWNSCSCOSA 
bah 
mS i ———————— —————| vu Dry 
. " ! 4 a —_—— ,————| weghr 
af! ‘ | Length | Width 
oie ta —_-— | | |] Sj — i 
‘es eee | in. in Ib 
ie lla — 39.0 425 | 32 ( 
; | HTP. | 4 38.0 | 36.0 | 700 
| HTP. NA. | NA. | NA 
io ~ en H.T.P. | H.T.P. | 56.5 | 240 | 431 
ier, | ae. 1 HTP. | HTP. 59.2 | 21.5 |1,393 
z! A.F./M.P 2 HTP HTP. | 1 | 58.6 | 366 | NA 
ee . | APMP. 3 H.T.P 35.0 | 21.5 | 295 
Wet AE 
ee 35.0 | 23.0 | 2164 
ee | 35.0 | 165 | 140 
y eet | } 
el PE A Te Se Se ew Sn 
ee ma 
os 
; A | 
ee D 
it ee nA 
. — - ————iE7~E i j m a 
15.75 N.A 
Rie 18.0 N.A. 
| iy NNN rn eee 7 
a SST SS SS  ——__ 
: Ber lee 
» ‘ a & 
Fis am Max. : 
a ee | ee 
Rpiy _— Mach No. miles 
a N.A. NA. 
aieee po 1.6 100— 
et N.A. N.A. : 
she 0 200,000 NA. 2,500 
we am, 
eee ee  earree I-R. 10 54 300 2.0+ 4+ 
pre NA. NA. NA. 2 
va N.A. N.A. N.A. N.A. 
20 8 NA. N.A. NA. 
Es a 6 34 206 NA | 2 
_ tank 
4 if ~«@Y ee —4 Dev. Le 5 0 80 N.A. N.A. 
tan 
Prod. | 35 0 N.A. N.A. 500 alt 
Prod. | NA. NA. NA. 1,000- 
r | 1,500 alt { 
‘ ; Ce —“Ct;sSCSCSCiés | 5.0 100-180 
+ 4 | alt. 
a 350 1 ; 
a m.p.h. 
Ce —————————————————— eT 
es A 
+e. Rj 
Ma 
7 . ayiios 
, fee mee a | ae eee: = ee a 
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SS ae ee a ee a 


converts 


fighter to tanker 


in 60 minutes 


THE Mk 20 refuelling pack 


Tuck a MK 20 Refuelling Pack under the wing of a single-seat fighter and it becomes 


a high-ceiling, high-speed aerial tanker. With the refuelling pack, Probe and 
Drogue in-flight refuelling is possible 40,000 ft. (12,200 metres) up, at 300 knots (566 k.p.h.) 


poe. ieee indicated, and at the rate of 150 gallons per minute (680 litres per minute). 
67 PORTLAND PLACE 
LONDON, Wi 


In just 60 minutes this compact self-powered ram-air turbine driven unit weighing only 
800 lb dry weight (363 kgs) can be fitted to standard underwing pylons of fighter 

and strike aircraft. Removal of the store is even quicker. The refuelling pack’s own 
capacity is 150 gallons (680 litres) but it can transfer as much fuel as the aircraft can 
carry. It speaks for the simplicity of the controls that the unit can be operated safely 
from a single-seat aircraft. The refuelling pack is built by Flight Refuelling Limited, the 


pioneers of the Probe and Drogue in-flight refuelling system. 


VISIT US AT STAND 194, FARNBOROUGH. TELEPHONE: AIR SHOW 4020 


Flight Refuelling Ltd 


Tarrant Rushton Airfield - Blandford - Dorset - Telephone: Blandford 501 - Telegrams: Refuelling - Blandford 
TA365!1 
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THE AEROPLANE 
and ASTRONAUTICS 


British Aircraft Industry Data Sheets . . . 


Piston Engines 


SEPTEMBER 2, 1960 


Engine Dimensions Performance Fuel 
of Dry Comp. con- 
Make and name Type | cyls. Lew al Length | Width | Height weight | ratio Take-off Max. continuous sumption 
Alvis, Led. cu. in. in. in in. Ib. b.h.p. r.p.m. b.h.p. r.p.m. ft. g-p.h. 
Leonides 514/8A . , R. 9 718.6 | 544 415 “1.5 795 | 65:1 550 3,000 495 2,900 3,750 23.5 
Leonides 521/2* . R. 9 718.6 | 54.96 | 41.5 415 790 | 65:1 500 3,000 405 2,800 8,250 N.A. 
Leonides 531/8 : R. 9 783.3 | 54.4 43.0 43.0 860 | 65:1 640 3,200 585 3,000 2,500 26.0 
Leonides 553/1* R 9 783.3 | 54.96 | 43.0 43.0 850 | 65:1 640 3,200 585 3,000 2,500 26.0 
Leonides Major Mk. 155* 2R. 14 | 1,117.8 | 549 38.9 38.9 1,110 | 68:1 | 755 min.) 2,900 705 2,900 6,750 44.0 
Leonides Major 702/1 ‘ a> 3 14 | 1,117.8 | 62.06 | 38.9 38.9 1,200 | 68:1 3,000 750 2,900 5,500 34.0 
Blackburn Engines, Ltd. 
Bombardier 702/208 ee ; IL. 4 398 45.9 18.6 31.5 375 7:1 180 2,600 155 2,300 1,250 10.5 
Bristol Siddeley Gagines, Led... 
Centaurus 661 Tee 18 | 3,270 74.6 55.3 55.3 3,460 | 72:1 | 2,625 2,800 2,265(M)| 2,500(M)} 5,500(M)} 85.0 
2,110(S) 2,500(S) | 12,000(S) 
de Havilland En om oon. » hes. 
Gipsy Queen 70 , LL. 6 622 71.75 | 19.56 | 33.23 708 | 65:1 400 3,000 355 2,700 4,250 17.5 
Gipsy Major 215* , ne LL. 4 416 51.0 16.8 29.8 #15 |7.25:1 215 2,850 207 2,700 S.L. 10.3 


Abbreviations.— |.L., in-line; (M), medium supercharger speed; N.A., not available; (S), fast supercharger speed; S.L., sea level; R., radial; *, helicopter engine. 


Rocket Engines 


Engine Propellents Overall 
No. of tens Propellent Normal Patent Dry 
Duty comb. thrust supply firing wataie 
Make and name chamb. | Oxidant Fuel Coolant means time Length | Width 8 
Bristol Siddeley Engines, Ltd. Ib. sec. in. in. Ib 
PR.23 ‘ - ar we aé M.T. 1 H.T.P. Kerosene — 800 AT. 39.0 4.25 32 
Gamma Mk. 201 . ee as - MP. 4 H.T.P Kerosene | H.T.P. | 19,000 | Turbo-pumps A.T. 38.0 36.0 700 
Stentor BSSt.1 = ‘ aw MP. 2 H.T.P Kerosene | H.T.P. N.A. Turbo-pumps A.T. N.A. NA NA 
de Havilland Engine Co., ‘Led. 
Spectre D.Spe.S es - AF. 1 H.T.P. Kerosene | H.T.P. 8,000 | Turbo-pumps AT. 56.5 24.0 431 
Spectre D.Spe.4 ; oa A.T.O 1 H.T.P. Kerosene | H.T.P. 8,000 | Turbo-pumps N.A. 592 21.5 |1,393 
Double Spectre D.Spe. D4 ‘ ‘ A.F./M.P 2 H.T.P Kerosene | H.T.P. | 16,000 | Turbo-pumps AT. 58.6 36.6 N.A 
D. Napier and Son, Ltd. 
Triple Scorpion A.F./MP 3 H.T.P Kerosene | H.T.P. 7,000- | Turbo-pumps AT. 35.0 21.5 295 
9,000 
Double Scorpion A.F./M.P. 2 H.T.P. Kerosene | H.T.P. = Turbo-pumps AT. 35.0 23.0 216.4 
6, 
Single Scorpion A.F./M.P. 1 H.T.P. Kerosene | H.T.P. 2,000- | Turbo-pumps AT. 35.0 16.5 140 
3,000 


Abbreviations. —A.F., Aircraft flight rocket 
powerplant; M. 


engine; A.T., according to tank capacity; A.T.O., assisted take-off unit; H.T.P., high-test hydrogen peroxide; M.P., missile 
.. missile trimmer engine; N.A., not available; *, chamber only. 


Ramjets 


Performance Dimensions 
Make and name Duty Fuel h 
Thrust | Speed Height Censumption | Length | Diameter| “®'#"* 
Bristol Si Engines, Led. Ib. ft. in. Ib. 
Thor AS 2 e ristol/ vanene ceatharay « MP. Kerosene 16,500 M=3 S.L. N.A. 9 1.5 15.75 N.A. 
BSR).82 MP. Kerosene N.A. N.A. N.A. N.A. N.A. 18.0 N.A. 


Abbreviations. —A.F., Aircraft flight ramjet engine; M.P., Missile powerplant; N.A., not available; S.L., Sea level. 


Missiles and Research Vehicles 


Data in italics are estimated. 


Missile 


Prime Contractor and Name Type Status 


Powerplant Guidance 


Length Weight Speed 


Armstrong Whitworth Seasiug Mk. 1 SAM Prod. 


Avro Blue Sceel a - “s ASM Dev. 
Bristol/Ferranti Bloodhound Mk. 1 .. SAM Opi. 
de Havilland Propellers Blue Streak. . ? Dev. 


de Havilland Propellers Firestreak | AAM Opi. 
Mk. 1 
de Havilland Propellers Red Top... AAM Dev. 


English Electric Blue Water .. SSM Dev. 

English Electric Thunderbird Mk. 3 SAM Opi. 

Malkara, (Australian Government | Anti- Prod. 
Aircraft Factories) tank 

Pye Python . we 


Saunders-Roe Black Knight (re-entry 
research vehicle) 


S.R. Black Knight (two-stage) na Prod. 
Skylark (upper-air research vehicle). . Prod 
Short Seacat . ‘ se SAM Dev. 
Vickers Vigilant oe Anti- Dev. 


tank 


1x 1.C.l. (S.P.); 4 S.P. wrapped boosters 


(GE ~ %. ) 
1 Bristol Siddeley Stentor BSSt. 1 rocket 
engine (L.P.) (Etiteee) 
2x Bristol Siddeley Thor (Rj); 4xS.P. Semi-active 
wrapped boosters. homing 
(Ferranti) 
1xtwo-chamber Rolls-Royce rocket 
engine (L.P.) 
OP. .. - I-R. 


N.A. es * pa , = I-R. 
S.P. és * - - ‘ In. 
1xS.P.; 4xS.P. wrapped boosters Semi-active 
homing 
(Marconi) 
2-st. S.P. Wire Cd. 
2-st. Bristol-Aerojet (S.P.) Wire Cd. 


1 = 16,400 Ib.s.t. B.S. Gamma Elem. pitch 
programmer 

116,400 Ib.s.c. B.S. Gamma+1xS.P... Elem. pitch 
programmer 

112,000 Ib.s.c. Raven (S.P.)+optional None 

Pe Ib.s.t. Cuckoo booster 
2-5: os Radio Cd. 
See. H rs v7 ‘S. P) Wire Cd. 


fr. 


19 8 N.A. 
35 0 15,000 1.6 100+ 
25 0 N.A. N.A N.A 
70 0 200,000 NA 2,500 
am, 
10 300 
N.A. N.A. N.A. 8 
N.A. NA. NA. N.A. 
20 8 NA. NA N.A. 
6 3} 206 N.A 2 
5 0 80 N.A. N.A 


A by 
NA N.A NA 1,000- 
1,500 alc 
25 0 2,560 5.0 100-180 
(no booster) | (no booster) alt. 
410 N.A. N.A. N.A. 
1114 26 350 1 


Abbreviations. —B8-R., beam-riding; 


Cd., command; Dev., under development; in., inertial; I-R., infra-red; L.P., 
operational; Prod., in production, not yet opl.; Rj., ram-jet; S.P., solid propellent; st., stage; s.t., static, thrust. 


liquid-propellent; N.A., not available; Opl., 
Data in italics are estimated or approximate. 
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converts 


fighter to tanker 


in 60 minutes 


THE Mk 20 refuelling pack 


Tuck a Mk 20 Refuelling Pack under the wing of a single-seat fighter and it becomes 


a high-ceiling, high-speed aerial tanker. With the refuelling pack, Probe and 
Drogue in-flight refuelling is possible 40,000 ft. (12,200 metres) up, at 300 knots (566 k.p.h.) 
indicated, and at the rate of 150 gallons per minute (680 litres per minute). 


gar 
BENEVOLENT FUND 
67 PORTLAND PLACE : - _ s i a c P ed wie , _ 
eounen, WA In just 60 minutes this compact self-powered ram-air turbine driven unit weighing only 


800 lb dry weight (363 kgs) can be fitted to standard underwing pylons of fighter 

and strike aircraft. Removal of the store is even quicker. The refuelling pack’s own 
capacity is 150 gallons (680 litres) but it can transfer as much fuel as the aircraft can 
carry. It speaks for the simplicity of the controls that the unit can be operated safely 
from a single-seat aircraft. The refuelling pack is built by Flight Refuelling Limited, the 
pioneers of the Probe and Drogue in-flight refuelling system. 


VISIT US AT STAND 194, FARNBOROUGH. TELEPHONE: AIR SHOW 4020 


Flight Refuelling Ltd 


Tarrant Rushton Airfield - Blandford - Dorset - Telephone: Blandford 501 - Telegrams: Refuelling - Blandford 
TA3651 
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ENCIRCLING THE GLOBE 


In the air, as on the ground, Connolly Leather 
is unrivalled for all forms of passenger trans- 
port. It serves the aircraft industry in the 
furnishing of terminal buildings and of the 
aircraft that encircle the globe. Connolly 
Leather is the embodiment of character and 


comfort. 


$.B.A.C. FLYING DISPLAY 
FARNBOROUGH 
INDOOR EXHIBITION 
STAND No. 228 


CONNOLLY BROS. (CURRIERS) LTD., CHALTON STREET, EUSTON ROAD, LONDON, N.W.I. Telephone: EUSTON 1661-5 
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and ASTRONAUTICS 


ON SHOW AT FARNBOROUGH 


A Guide to the Indoor and Outside Stands 


On this and the following 15 pages will be found a guide to the exhibits 


on the stands in the static exhibitions at Farnborough. 


The exhibitors 


are listed alphabetically with their stand numbers ; the initials O.D.S. 
indicate the outside display sites, and R.D.S. the radar demonstration 


sites. 


MAJOR EXHIBITS 
Aircraft 


Armstrong Whitworth Argosy; Auster D.4/108 and D.6/180; 
Avro Vulcan B.2; Avro 748; Blackburn N.A.39; Bristol 
Britannia 253; de Havilland Sea Vixen; de Havilland Dove 8; 
de Havilland Leonides Beaver; de Havilland Heron; de 
Havilland Misrair Comet 4C; English Electric Lightning F.1 
and 1.4; Folland Gnat Trainer; Gloster Javelin FAW.9; 
Handley Page Victor B.2; Handley Page Herald; Hawker 
Hunter 66A and FR.10; Hunting Jet Provost T.3 and T.4; 
Lancashire Aircraft Prospector Series 2; Napier Lincoln (de- 
icing); Scottish Aviation Twin Pioneer 3; Short S.C.1; Vickers 
Vanguard 952 (T.C.A.); Westland Westminster; Westland 
Gnome Whirlwind and 10; Westland Wessex 1; Westland 
Turmo Skeeter; Westland Gnome Wasp; Westland P.531/2; 
Westland Belvedere; Westland Rotodyne. 


Powerplants 
Alvis Leonides Major series 750 helicopter engine; Alvis 
Leonides 531; Alvis Leonides 554 helicopter engine; Blackburn 


Nimbus (A.129); Blackburn Turmo 600; Bristol Siddeley BS.53 
lift/thrust ducted fan; Bristol Siddeley Stentor; Bristol Siddeley 


A six-page directory of non-exhibitors follows this section. 


BSRJ-824; Bristol Siddeley Olympus 21; Bristol Siddeley 
Olympus with reheat; Bristol Siddeley Orpheus 803; Bristol 
Siddeley Viper 11; Bristol Siddeley Gamma; Bristol Siddeley 
Proteus; de Havilland Gnome H.1000; de Havilland coupled 
Gnome H.1200; de Havilland Gnome P.1000; de Havilland 
Gipsy Major 215; de Havilland Gyron Junior DGJ.2; de 
Havilland Gyron Junior DGJ.10; de Havilland Double Spectre 
D.Spe.D1; Napier Gazelle; Napier single-barrel Scorpion rocket 
engine; Rolls-Royce RB.141; Rolls-Royce Conway; Rolls-Royce 
Avon RA.29; Rolls-Royce Avon RB.146; Rolls-Royce Tyne; 
Rolls-Royce RB.108; Rolls-Royce Dart RDa.10. 


Missiles 

Armstrong Whitworth Seaslug; Avro Blue Steel; Bristol/ 
Ferranti Bloodhound; de Havilland Firestreak; English Electric 
Thunderbird; (Fairey) Malkara anti-tank missile; (Fairey) 
Jindivik target drone; M.o.A. Black Knight second stage; Short 
Seacat. 


A sectioned Dowty fuel system for the de Havilland Gyron 
Junior DGJ.2 turbojet in production for the Blackburn N.A.39. 
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Guide to the Static Displays . . . . 


Accles and Pollock, Ltd. (138). New forms 
of flexible and semi-flexible tubing are on 
display including fine pitch and re-entrant 
types, with and without plain ends to take 
various types of fitting. Honed and machined 
tubes for undercarriages and other hydraulic 
applications are also exhibited together with a 
range of light gauge duct tubing in Nimonic 
material 

Acton Bolt, Ltd. (118). A range of aircraft 
bolts and screws to standard specifications, 
together with a display of tools used in the 
manufacture of cold headed upset high tensile 
bolts 

Acro Controls, Ltd. (29). The major part 
of this exhibit consists of the company’s 
A.R.B.-approved A.C. Flex couplings for 
pipe lines Acflex Flightweight flexible 
couplings for rigid pipe lines are also displayed. 

Aircraft Furnishing, Ltd. (280). On display 
is the full range of Lonsdale aircraft passenger 
seating comprising double and triple versions 
of the Flyweight economy class seats, tourist 
class seating, new first class and luxury seats, 
and new cabin lounge seating. 


oF 


The Type 200 triple aircraft seat pro- 
duced by Aircraft Furnishing, Ltd. 


Aircraft Materials, Ltd. (252). Products 
include the Pop and Imex ranges of rivets: 
parachute, ejector-seat and helicopter rescue- 
harness fittings; supply dropping equipment 
including de-reefing devices. 

Airmed, Ltd. (268). On show are the latest 
items in the company’s range of lightweight 
telecommunication headsets for aircraft to 
ground communication and ground control of 
air traffic, together with instant positioning 
emergency oxygen breathing masks for civil 
aircraft and masks for high altitude Service 
aircraft. On display for the first time is a new 
microphone boom for use with a protective 
crash helmet. 


The Airscrew Co. and Jicwood, Ltd. (181). 
The centre piece of this display is a full scale 
working model of a Comet 4 wheel manu- 
factured by Dunlop and fitted with an Airscrew 
four-bladed axial-flow impeller. A wide range 
of centrifugal and axial-flow fans for ground 
and airborne equipment cooling, cabin 
ventilation and heating. oil cooling and 
windscreen de-icing is also exhibited. 


Airtech, Ltd. (O.D.S. R). Exhibits include 
the Aircon types D and E transportation con- 
tainers; a UHF pack set; a cloud base recorder; 
Tubelock polythene tube fittings; and 
electronic equipment. 
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A new lightweight headset 
produced by Amplivox. It has 
an «all position’’ boom arm 
with a choice of magnetic, 
noise cancelling or carbon 
microphones. 


Left, The Associated Electrical 


= ¢ Industries self-excited, 

brushless, constant-speed 
“= alternator, providing 40 kVA 
eS at 6,000 r.p.m. 


ne 
| 


Albright and Wilson, Ltd. (266). Manu- 
facturers of Kanigen plate, a chemical 
nickel-phosphorus plating process. 


(Continued on page 317) 


Company Stand No. 
Airtech, Ltd. ; ‘ R 
Auto Diesels, Ltd. ; 2 and W 
Automotive Products Co., Ltd. : Vv 
Blackburn Engines, Ltd. ? . 6and T 


OUTDOOR DISPLAY SITES 


Company Stand No. 
The British Oxygen Co., Ltd. G 
Brown Brothers (Aircraft), Ltd. 5 
A.C. Cossor, Ltd. . . 8 
Delaney Gallay, Ltd. 9 


pt Need 
Ce] 


ol 


/ 
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EXHIBITION APPROACH 


Hone -h 


DISCUSSION ENTRANCE “—~ 
LOUNGE 


feT>TeJ7feJs][-]t}>]] +4 


| 
SERVICE ROAD FOR TERRACE ENTRANCE | 


Company Stand No. 
Dexion, Ltd... ~ re ..22and A 
H. W. Edghill and Co., Ltd. .. Sand J 
Ekco Electrorics, Ltd. oY .. 20 and C 
P. Frankenstein and Sons (Man- 

chester), Ltd. é - F 
Gloster Aircraft Co., Ltd. .. .. 10 and Q 


Sir George Godfrey and Partners, 
Ltd. ue 


4 
/ 


H.M.L. (Engineering), Ltd. .. Land X 
Houchin, Ltd. ah ‘ . 23 and Y 
Kelvin and Hughes (Aviation), Ltd. 16 
The Walter Kidde Co., Ltd. ; F 
Lancashire Aircraft Co., Ltd. Il and N 
Laporte Chemicals, Ltd. .. 18 

J. Lucas (G.T.E.), Ltd. 1. 
Lucas-Rotax, Ltd. 7 \ 21 and B 
M.L. Aviation Co., Ltd. .. ; P 
Marconi Instruments, Ltd. ; M 
Microcell, Ltd. fe os 17 
Ministry of Aviation : 3 
Morfax, Ltd. me ; 4 and U 
Pye Telecommunications, Ltd. : 12 
The Pyrene Co., Ltd. 2 E 
Rellumit (London), Ltd. .. ; H 
Rotax, Ltd. .. ; ; .. 2land B 
Rover Gas Turbines, Ltd. 19 and D 
Short Bros. and Harland, Ltd. L 
Simmonds Aerocessories, Ltd. . Ss 
Tecalemit, Ltd. : : , K 
Truro Engine Works, Ltd. I 
Vernons Industries, Ltd. 13 
W. Vinten, Ltd. wi re es 14 
Zwicky, Ltd... Pt wi j Oo 
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THE AEROPLANE and ASTRONAUTICS 


AIR BP leads.«:s 

in minimising time 

on the ground 

With the jetliners in world-wide service, 
the pace of air travel and airport manage- 
ment has been transformed. New ‘'maxi- 
mum utilisation’’ schedules demand eli- 
mination of the wasted minute. AIR B 
matches new fuelling equipment and 
methods against the vast capacity and 


consumption of the new airliners. 


AIR BP leads .«.s:. 

in fuel cleanliness 

The jets bring other problems. Fuel impur- 
ities cause troubles unknown to the piston 
engine. Water in fuel forms ice at the 
new operating altitudes. Years of anticipa- 
tory work on these problems by AIR BP 
have established new, highest-ever stan- 


dards for cleanliness of fuel delivered. 


AIR BP leads..«:+ 

in product research 

Future aircraft will bring new technical 
problems in the fuel field. Foreseeing the 
effects of kinetic heating and of even lower 
temperatures to be met in flight, AIR BP 
research studies the needs of aircraft on, 
and not yet on, the drawing board: 
establishing that AIR BP fuels will give no 
trouble in the ‘heat barrier’ at the highest 
foreseeable temperatures—and at the 


lowest will not form pump-clogging slush, 


10,000-gallon AIR BP SUPERFUELLER 
in service in 1960 
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At the crossroads of the world air 
map, the international airports of many 
nations, AIR BP services the aircraft 
of a growing number of airline 


operators. 


The ground organisation of AIR BP 


is a highly integrated machine, 
designed for and geared to the ever- 
tightening schedules of air trans- 
portation, unobtrusive in action, 
swift in execution, accurate in 


anticipation. 
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24 Airco DH 121 airliners 
are on order for BEA, 


The Vickers VC. 10 will be enter- 
ing service with BOAC in 1963. 


The Intercontinental Comet 4 
with 4 Rolls-Royce Avon engines. 


AN AVIATION SERVICE 
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THE AEROPLANE and ASTRONAUTICS 


AIR BP leads .cse 

in minimising time 

on the ground 

With the jetliners in world-wide service, 
the pace of air travel and airport manage- 
ment has been transformed. New “maxi- 
mum utilisation’’ schedules demand eli- 
mination of the wasted minute. AIR BP 
matches new fuelling equipment and 
methods against the vast capacity and 
consumption of the new airliners. 


AIR BP leads..«:« 

in fuel cleanliness 

The jets bring other problems. Fuel impur- 
ities cause troubles unknown to the piston 


engine. Water in fuel forms ice at the 


new operating altitudes. Years of anticipa- 
tory work on these problems by AIR BP 
have established new, highest-ever stan- 
dards for cleanliness of fuel delivered. 


AIR BP leads.<«:. 

in product research 

Future aircraft will bring new technical 
problems in the fuel field. Foreseeing the 
effects of kinetic heating and of even lower 
temperatures to be met in flight, AIR BP 
research studies the needs of aircraft on, 
and not yet on, the drawing board: 
establishing that AIR BP fuels will give no 
trouble in the “heat barrier" at the highest 
foreseeable temperatures—and at the 
lowest will not form pump-clogging slush, 


10,000-gallon AIR BP SUPERFUELLER 
in service in 1960 
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PRINCIPAL EXHIBITORS 
Company 

Alvis, Ltd. ; , 
Boulton Paul Aircraft, Ltd. 

Bristol Siddeley Engines, Ltd. 

The British Aircraft Corporation 
Fairey Engineering, Ltd. i 


Stand No. 


asTRowaet 


Company Stand No. 
Handley Page, Ltd. , ; M 
The Hawker Siddeley Group 
Ministry of Aviation 

D. Napier and Son, Ltd. 


L 
B and 3 
N 


Compan) Stand No. 
Rolls-Royce, Ltd 

Scottish Aviation, Ltd. 

Short Bros. and Harland, Ltd. 

The Westland Group 


(Continued from page 316) 


Alvis, Ltd. (H). A range of piston engines 
for aircraft and helicopters including the 750 
Series Leonides Major and the Leonides 554 
nine-cylinder long-stroke helicopter engine. 


Amplivox, Ltd. (163). New exhibits on 
show for the first time include two lightweight 
headsets, hand microphones and a tropical 
earphone for partial pressure helmets. Other 
headphones, headsets and ear defenders are 
also on the stand. 


Associated Electrical Industries, Ltd. (178 
and 196.) A diagrammatic layout shows the 
principal components of a pc power system; a 
similar layout illustrates those of an ac 
power system. Both layouts include all the 
equipment required in a single generating 
channel up to the main busbars. Associated 
with each power system layout are examples of 
Dc and Ac equipment and components suitable 
for use in either type of system, including 
small toggle switches new circuit-breakers and 
silicon semi-conductor devices. The target 
tracking and illuminating radars used with 
Bloodhound and Thunderbird SAMs are 
also on show. 


Auster Aircraft, Ltd. (287). Information 
relating to the company’s new “ D”’ series 
aircraft, in particular, the four-seat D.6. 


Auto Diesels, Ltd. (O.D.S. 2 and W). Air- 
craft starting and servicing equipment on 
show comprises a dual voltage pc ground 
power unit; a 60 kVA 400 c.p.s. Ac servicing 
unit; and the Aydec gas turbine air starter. 


Automotive Products Co., Ltd. (49 and 
O.D.S. V), and Lockheed Precision Products, 
Ltd. (50). The main feature on the combined 
indoor stands is Lockheed aircraft equipment 
fitted to the de Havilland 121, the Folland 


Gnat Trainer, the Avro 748 and the Vickers 
V.C.10. Outside there is a full range of 
Purolator bulk filters and filter/separators for 
aircraft refuelling. There is also a working 
demonstration of this filter/separator for 
vehicle mounting and static installations. 


Avery-Hardoll, Ltd. (186). Products cover 
aviation fuelling equipment including bulk- 
meters, refuellers and hydrant dispensers: 
quick release self-sealing couplings; and 
automatic bottom loading units. 


Aviation Developments, Ltd. (237). Items 
on display include the Jo-Bolt high-strength 
fastener; the Aviok blind anchor nut; the 
Chobert rivet; the Huckbolt high-speed bolt- 
ing system; and the Avdel self-sealing blind 
rivet. 

Avica Equipment, Ltd. (246). New work in 
the field of a high temperature (500°C.) 
flange/clamp/seal joint for air duct systems: 
developments in derivatives of Flexflyte includ- 
ing special shapes and a new lay-flat air starter 
duct; an H.T. series of all-stainless-steel 
support clips; gimbal-type flexible joints for 
air ducting systems in sizes; and other piping 
and ducting components. 


Bakelite, Ltd. (282). A resin section of the 
stand features a selection of components from 
those currently fabricated in Bakelite polyester 
resin by leading aircraft manufacturers. 
Another section is devoted mainly to showing 
the uses of printed circuits based on copper- 
clad Bakelite laminate. Tools and construc- 
tion jigs made from laminated and densified 
wood are also featured. 


Baxter, Woodhouse and Taylor, Ltd. (152) 
A new type of flexible air ducting which has 
the special properties of considerable sound 
attenuation and light weight; wall panel, air 


ducting and insulaieh in preformed shaped, 
moisture-resista ags; and aircrew pressure 
helmets and their associated test equipment, 
including a special Ny Nitrometer. 


B.B. Chemical Co., Ltd. (158). This stand 
covers the diverse range of Bostik products 
used by the aircraft industry. Details are 
available on the specialized range of Bostik 
sealants that are used for the pressurization of 
cabins and for the sealing of integral fuel 
tanks. 


An aircrew pressure helmet manu- 
factured by Baxter, Woodhouse and 
Taylor. 
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The latest development in 
the Bristol Siddeley 
Orpheus family of light- 
weight, medium thrust 
turbojets is this B.Or. 12 
which develops a dry 
* thrust of 6,810 Ib. With 
reheat and a variable area 
nozzle, this can be in- 
creased by some 20° to 
8,170 Ib. 


Bell Precision Rasteeting Co., Ltd. (189). 
Special tools for the aircraft industry. 


Bell’s Asbestos and Engineering, Ltd. (65). 
Exhibits include numerous improved versions 
of established products which incorporate 
recently introduced synthetic materials, such 
as Viton “A” and * B”™ and P.T.F.E. These 
cover fire seals; garter spring seals; flexible 
hoses; Bestobell collapsible air-starting hose; 
and connecting sleeves. 


Belling and Lee, Ltd. (105). On show are 
two new types of connector, the Camlok and 
the Autolock, in which every pin of the plug is 
individually locked into its mating socket; a 
range of fully sealed B.N.C. plugs and sockets; 
pd connectors for flat ribbon supply feeder 
cables. 


Birmetals, Ltd. (99). Examples of aircraft 
sheet and strip together with a typical range 
of extruded sections suitable for use by the 
aircraft industry in all D.T.D. specifications. 


Birmingham Aluminium Casting (1903) Co., 
Ltd. (140). Castings by the sand, gravity die, 
and pressure die processes in aluminium and 
magnesium alloys to B.S. specifications, 
including the latest magnesium-zirconium- 
thorium alloys. 


i oll ont 


Blackburn Engines, Ltd. (O.D.S. 6 and T). 
The Palouste low-pressure air starter in 
trolley and pod forms; a Turmo emergency 
airfield lighting set; and a sectioned Palas 
gas generator. 


James Booth Aluminium, Ltd. (218). The 
main exhibit is a display of extruded sections, 
plate, sheet, tubes and large forgings for the 
aircraft industry, in the company’s Duralumin 
and other aluminium alloys. This is supported 
by photo transparencies of some of the 
— in which the company’s alloys are 
used. 


Boulton Paul Aircraft, Ltd. (A). Exhibits 
are mainly concentrated on the electro- 
mechanical aspects of aircraft control and 
examples of possible configurations of vToL 
aircraft. Items include powered flying control 
units for the Vickers VC1I0, models and 
electronic test equipment. 


B.P. Trading, Ltd. (210). The company’s 
exhibit features B.P.-Shell service to aviation. 


Brent Chemical Products, Ltd. (265). 
Exhibits on this stand cover crack detection 
processes, paint removers, engine cleaning 
compounds and electrical cleaning compounds. 


A 14cylinder, two-row, medium supercharged Alvis Leonides Major 750 Series 
helicopter engine. 
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Bristol Aerojet, Ltd. (187). On this stand 
there is a _ recoverable-payload flight test 
vehicle; two exhibits illustrating the com- 

any’s techniques of making thin-wall tubes 

y helical welding, and of making lightweight 
stiff structures; a reinforced plastic sphere for 
radar work; and high pressure gas storage 
vessels. 


Bestobell silicone Terylene collapsible 
air-starting hose produced by Bell's 
Asbestos and Engineering. 


Bristol Aeroplane Plastics, Ltd. (238). A 
wide range of aviation equipment and com- 
ponents in reinforced plastic materials, 
including a reinforced plastic life-raft con- 
tainer developed by the company for use on 
aircraft or in air/sea rescue operations: three 
examples of the company’s range of asbestos- 
phenolic drop fuel tanks; a quarter-scale 
model of a drop tank; a model of a fluted core 
radome; and a nose cone for the Bristol- 
Ferranti Bloodhound. 


Bristol Siddeley Engines, Ltd. (D and 239) 
New engines on these stands are the BS 53 
lift/thrust ducted fan turbojet; the Stentor 
rocket engine; and the BSRJ-824 ramjet. 
Olympus, Orpheus B.Or. 12 and Viper |! 
turbojet engines; Proteus 765 turboprop; 
Gamma rocket engine; recirculating ball 
screws and ball splines; and gas-bearing 
circulators and pumps are also exhibited. 


British Aircraft Corporation, Ltd. (C). A 
combined stand with each of the four sub- 
sidiary companies occupying a quarter. 
Vickers are exhibiting models of the Super 
VC10, and Super VCIO freighter system, 
Vanguard and Viscount. English Electric 
have a full scale Thunderbird SAM, an 
animated display demonstrating the mobility 
of the Thunderbird system, and Lightning and 
Canberra models. Bristol Aircraft’s exhibit 
includes a sectioned model of a Bloodhound 
and electronic equipment developed for 
guided weapons test and research programmes. 
Models of the Jet Provost and the B.A.C. 107 
project are displayed by Hunting Aircraft. 


(Continued on page 319) 
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WAS THE ROYAL AIR FORCE 
VOOR» SERVICE 


eB 
THEN There are over 750 


| Set ' 
THE ROYAL AIR FORCES ASSOCIATION Branches in the 
iS aN United Kingdom : 
A and all over the world, 
j YOUR: many have their . 
i. own Clubs which 
ne are the centres of 
| their varied social 
activities. 
Its welfare services, which include advice and 
assistance in connection with pensions, employment, 
legal and other personal problems, are second to JOIN NOW 


none. It has its own Convalescent and Rest Home 


at St. Anne’s-on-Sea, Lancashire, available to Send the enrolment 


4 ; : form below 
p members and adult dependent members of their 
to the General Secretary 


families, in need of rest and convalescence. R.A.F. Association 
43 Grove Park Rd., 


ae London W.4 


| hereby apply for Annual/Life Membership of the R.A.F. Association. I enclose 


i ais cn ccnidbsesadensssineccenerceesesecioaconsousas and agree 
to abide by the Rules of the Association. (BLOCK LETTERS PLEASE) LIFE MEMBERSHIP 
£8 8s. Od. 

Surname...... , sAckdy a sachheniaeventneeternnieuinbbuiaibhiasebagtesietiansoetateess ies tccsintesss 
I i scladad gh vane eaaglain ANNUAL 
MEMBERSHIP 

III" 2, Ai crabs ccls Thi acca ad aa cneiniaioisag ne RmERARAREENenddanenkbapeneneennnadenceunenanamndnanes 
10s. Od. 

a aN ih in theresa nach pap smonduinheesnduccencenerentbedsabanensaaie 
a I MI I AE ID oss cncacsacesscsscececesesoenensnancsoncsssnscscescabesenses RENEWAL 
OF ANNUAL 
I certify that I am eligible for membership of the R.A.F.A. having served for the MEMBERSHIP 
qualifying period in one of H.M. Air Forces. Ts. 6d, 
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... but they’re fitting 
PLANNAIR blowers in the VC 10 


Performance plus quietness! That’s what Vickers 
demanded of the blower for air re-circulation in 
the passenger cabin of the VC10. They called in 
Plannair. The result —a Cabin Air Re-circulation 
Blower with special impeller blades and sound 
deadening features which together provide a quite 
remarkable degree of comfort for the passengers. 
Whenever the problem is to provide the right 
amount of air in the right place, in the right way, 
follow Vickers’ example and call in Plannair. 


You'll never buy a better blower! 


Plannair elsewhere in the V C 10 

Other Plannair Blowers in this impressive aircraft 

will be installed for Smoke Detection, Galley Ventilation, 
Radio Rack Cooling and Louvre Boost to Cabin. 


See STAND 224 at the 
S.B.A.C. Exhibition 


dsc gg gE 
PLANNAIR PLANNAIR LIMITED 
_ —_ TELEPHONE: LEATHERHEAD 4091/3 


WINDFIELD HOUSE - LEATHERHEAD ° SURREY - 
@ Pasi 
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KGO duplicate system lightweight weather radar 


Ai Weather Radar, already mandatory in some areas, will become essential equipment in many 
ae types of aircraft. A duplicate system is the obvious way to guard against the possibility of 
grounding due to equipment failure. ; 
Now, aircraft can be fitted with a duplicate system involving a total weight of only 103 lbs— i 
yet providing maximum performance and operational efficiency. 

ee Ekco Lightweight Weather Radar makes this possible by the extensive use of transistors. 
ee The Ekco duplicate system employs two Transmitter Receivers, two Indicators, a Scanner : 
Ma, and Junction Box—and weighs less than competitive single systems! It not only saves space oa 
ee, and weight but also reduces total power consumption to less than half that required by i 
a - 60 kW systems. 


See Ekco Duplicate System Lightweight Weather Radar at the S.B.A.C. Farnborough Exhibition | 
together with Automatic VHF. DF Equipment; Airfield Approach Aids; Transistorised Inverters. ‘| 


K (’ () ELECTRONICS for AVIATION ) 


EKCO ELECTRONICS LTD - SOUTHEND-ON-SEA + ESSEX + TEL: Southend 49491 
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(Continued from page 318) 

The British Aluminium Co., Ltd. (219). 
Products cover aluminium and aluminium 
alloys in all standard wrought forms and heat- 
treated aluminium sheet. 

British Communications Corporation, Ltd. 
(130). Activities include the development of 
communications and magnetic recording 
equipment and electronic measuring appar- 
atus; VHF ground equipment; flight deck 
broadcasting systems. 


British Ermeto Corporation, Ltd. (245). 
Exhibit consists of Ermeto high pressure pipe 
couplings in mild steel, stainless steel, light 
alloy and brass, together with high pressure 
valves in mild steel, stainless steel and bronze. 
These valves include shut off, control, non- 
return, check, balance and relief types. Also 
included is a range of high pressure flexible 
hoses and a selection of Simplifix compression 
joints for copper and nylon tube. 

British Insulated Callender’s Cables, Ltd. 
(198). Manufacturers of aircraft wiring 
cables; ignition cables and thermocouple 
leads; radio frequency cables; cables for 
airfield lighting; connecting and winding 
wires; radio capacitors; aluminium wire, 
sheets and strands. 

British Manufactured Bearings Co., Ltd. 
(44). A range of precision miniature ball 
races, including high speed bearings for 
operation up to 300,000 r.p.m.; special 
bearings for gyroscopic and high temperature 
applications; steel balls to limits of better 
than 0.000005 in.; pressurised assembly 
cabinets. 

British Oxygen Aviation Services (200, 
202 and O.D.S. G). The largest part of the 
indoor display is devoted to a comprehensive 
range of liquid oxygen breathing systems and 
equipment, with particular emphasis on 
systems designed for emergency passenger 
use. Liquid nitrogen fuel tank explosion 
suppression systems will also be shown. A 
full range of liquid ground handling equip- 
ment for use on airfields is exhibited in the 
outside display area. 

British Paints, Ltd. (78). Exhibit features the 
use of the company’s 1400 Series P.R.C. 
Sealants which are now coming into general 
use in the sealing of aircraft integral fuel 
tanks and pressurized areas. They are all 
two component polysulphide rubber com- 
pounds. 

The British Refrasil Co., Ltd. (171). 
Manufacturers of high-temperature lightweight 
insulation material in cloth, batt, cleeving, 
cordage and tape. 

Brown Bayley Steels, Ltd. (72). Products 
cover forged and rough-turned rings; black 
rolled descaled and bright ground bar; 
stainless steel sheet in various finishes. 


Left, the British Oxygen 
Company's 20-gallon mobile 
dispenser for liquid oxygen. 


Below, the Brown Brothers 


(Aircraft) 40-ton hydraulic 
Rotheswan Aerojack. 


Cossor are demonstrating secondary 
surveillance radar in their outside display. 
This SSR4G combined interrogation and 
control aerial forms part ofthe company’s 
secondary radar system. 


Brown Brothers (Aircraft), Ltd. (193 and 
O.D.S. 5). Standard A.G.S., B.S. and 
S.B.A.C arts; Hi-Shear pins and collars; 
Oddie stiff nuts; and special machined parts 
are on the indoor stand. Outside there is the 
standard range of Rotheswan Aerojacks; nose- 
wheel jacks and power-operated jacks. 

David Brown Industries, Ltd. (80). Pro- 
ducers of all types of gears and gear units; 
machine tools and castings. 
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S. G. Brown, Ltd. (225). Outstanding 
features are the Gyroturin dynamic reference 
system based on the Master Reference Gyro, 
and the Helicompass true north seeking gyro 
compass for use in_ helicopters. Other 
exhibits include an Arma-Brown floating 
gyro, servo motors and other electronic 
units. 


Bryans Aeroquipment, Ltd. (121). Manu- 
facturers of aircraft instrument and component 
test gear; electrical and electronic laboratory 
equipment; control and instrument panels. 


Burgess Products Co., Ltd. (150). Products 
include exhaust and cabin blower silencers, 
air cleaners, aircraft-cabin soundproofing, 
precision switches for aircraft and ground 
application, and vibro tools for engraving. 


Burndept, Ltd. (61). Manufacture the BE 
255 five-channel vue light-weight airborne 
transmitter/receiver. Designed to meet the 
requirements of light aircraft, this equipment 
has a frequency range of 118-132 Mc/s. and 
a power output of | watt unmodulated. 


Cellon, Ltd. (192). Full range of approved 
aircraft dopes and finishes conforming to 
A.L.D. and A.R.B. requirements. Latest 
developments in Cellon cold catalysed 
resistant finishes for high speed aircraft and 
guided missiles; also special resistant finishes 
for crop spraying aircraft. Cellon water 
resistant primers, heat resistant paints, 
chemical contouring materials, sealant for 
magnesium protection and Celloseel jointing 
compound; also fluorescent colours for 
recognition and anti-collision requirements. 


Cementation (Muffelite), Ltd. (127). Range 
of Barrymount anti-vibration isolators and 
shock mounts for the protection of airborne 
equipment, together with illustrations and 
details of the environmental test facilities 
available to industry at the company’s 
laboratories at Hersham, Surrey, which are 
fully approved by the M.o.A. and A.R.B. 
Information on the project development work 
undertaken on isolation systems, including 
special contract testing investigations. 


Chelton (Electrostatics), Ltd. (159). Exhibits 
comprise a comprehensive range of aircraft 
aerial masts, tension units and associated 
equipment, together with typical aerial arrays. 
New items include plastic-coated whip 
aerials, two-stage weak link tension units, 
development of Midget static discharger and 
ADF arrays. 


The Chesterfield Tube Co., Ltd. (273). 
Products include seamless steel and light- 
alloy gas cylinders for airborne and ground 
installations; precision seamless steel rocket- 
motor tubes; extrusions in ferrous and rare 
metals; beryllium tubes and rods; alloy- 
steel undercarriage tubes. 


J. S. Chinn and Co., Ltd. (170). A display 
of aircraft and engine components and 
assemblies fabricated from titanium, Nimonic 
Stainless steel, aluminium and magnesium 
alloys. 

Chioride Batteries, Ltd. (236). Among the 
representative selection of batteries from the 
Exide range are new dry units developed for 
transistorized equipment; 24V. batteries for 
civil and military aircraft; and portable units 
one gee in the guided weapons and electronics 
fields. 


The Arma-Brown true north seeking 
gyro compass which can be used in 
helicopters. 
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Guide to the Static Displays... . 


CIBA (A.R.L.), Ltd. (103). The most 
striking exhibit on this stand is a 12 ft. 6 in. 
long rudder panel from the Vickers Vanguard 
illustrating a typical use of Aeroweb honey- 
comb core in aircraft structures. Redux and 
Hidux bonding is featured and examples of 
bonded components from several different 
aircraft are also on display, together with 
Araldite epoxy resins. 


E. K. Cole, Ltd. (96). The latest range of 
Ekco transistor inverters, including single- and 
three-phase units. 


Connolly ~ Bros. (Curriers), Ltd. (228) 
Leather for upholstery and panelling and 
general furnishing of aircraft and for furniture 
and decoration of airports and terminal 
buildings. 


Coopers Mechanical Joints, Ltd. (45). 
Exhibits include fuel and lubricating oil 
Strainers; gaskets in copper and asbestos and 
steel; corrugated gaskets for high temperature 
sealing in stainless steel and nimonic steel; 
shims in various metals including laminated 
brass and laminated aluminium; washers in 
folded copper, steel and copper and asbestos; 
and cork and synthetic rubber materials. 


A. C. Cossor, Ltd., and Cossor Radar and 
Electronics, Ltd. (254, 255, O.D.S. 8 and 
R.D.S.). Exhibits include a new windfinding 
radar system with control desk; a secondary 
radar demonstration comprising aerial, inter- 
ae coupled to installation 
CRD.23; automatic data link; and a rack for 
civil and military transponders. 


; MAULANA AAA i 
be OFT 
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de Havilland Propel- 
lers have developed 
this automatic check- 
out and recording 
equipment for the test- 
ing of aircraft, missile 
and ground equipment 
systems. 


A Malayan Airways 
Viscount being serviced 
with the aid of this tail 
maintenance platform 
constructed from 
Dexion slotted angle. 


The aerial system of 
the Decca D.A.S.R.-I 
surveillance radar. The 
two reflectors produce 
separate overlapping 
high and low cover 
beams which together 
make up the compo- 
site gap-free coverage N 
of the system. 


John Curran, Ltd. (203). Products include 
aero-engine test equipment; radar aerial 
turning gears; and specialized aircraft ground 
handling equipment. 


Decca Radar, Ltd. (70 and R.D.S.) and The 
Decca Navigator Co., Ltd. (71). The principal 
Decca Radar exhibit is the aerial system of 
the D.A.S.R.-1 S-band surveillance radar 
mounted on top of a 30-ft.-high tower. The 
display system is presenting pre-recorded 
radar pictures. Decca Navigator Mk. 8 and 
10 receivers; Omnitrac computer; Doppler. 


de Havilland Propellers, Ltd. (141). D.H. 
Pottermeter electronic flowmeter; electrical 
fuel control equipment for the Gnome; a 
portable cable tester; air conditioning units; 
and a torque motor. Exhibits also on the 
Hawker Siddeley Group stand. 


Delaney Gallay, Ltd. (10 and O.D.S. 9). 
Exhibits include thermal insulation blankets 
for Vanguard and Comet, and a combined 
heat shroud and blanket for the Lightning. 
Typical oil coolers are also featured together 
with their latest development, a high density 
light alloy oil cooler; wing de-icing equipment; 
a new type of cabin heater developed for 
turbine-powered helicopters; and new heat 
insulation felts. 


Desoutter Brothers, Ltd. (222). On display 
is a complete range of tools, including drills, 
screwdrivers, nutrunners, grinders, rivet and 
bolt millers, nibblers and shears, a number of 
which are available for working demonstra- 
tion. 


Dexion, Ltd. (O.D.S. 22 and A). Examples 
of a wide range of storage and servicing 
applications for Dexion slotted angle in 
aviation. 
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Docker Brothers (276) A comprehensive 
range of surface coatings and allied materials 
specifically for the aircraft industry. These 
include a full range of M.o.A. approved 
schemes for civil and military aircraft, 
guided weapons and all forms of aerial 
transportation, and also a range of paints 
suitable for the protection of aircraft. 


_ Dowty Group, Ltd. (35-40). A representa- 
tive selection of civil and military aircraft 
accessory equipment; including a 14 ft. 6 in. 
reversing variable-pitch propeller and acces- 
sories for the Japanese YS-11 40-passenger 
transport; a sectioned and motorized gearbox 
for Vickers Vanguard; ram air turbine for 
providing emergency electrical services; sec- 
tioned 15 kVA bleed air turboalternator; 
fuel flow proportioner; turbo-fan for control 
of VTOL aircraft; a new range of lightweight 
axial piston pumps; and several undercarriage 
egs. 


Rubber Co., Ltd. (51). Aviation 

a ony include aircraft tyres, wheels and 
rakes; pneumatic components; de-icin 
equipment; range of compressors for groun 

charging pneumatic systems; inflatable seals 

for protecting jet-engine intakes; and a range 
of collapsible rubberized fabric containers. 


Dzus Fastener Co., Ltd. (109). Range of 
Dzus fasteners, including the self-ejecting type. 
Supersonic and general-purpose fasteners. Of 
particular interest is the tension fastener and 
the panel-mounting fastener and strip. 


H. W. Edghill and Co., Ltd. (O.D.S. 15 and 
J). Products include aircraft servicing, 
operational and production-line equipment. 


Ekco Electronics, Ltd. (97 and O.D.S. 20 
and C). On the indoor stand is the latest 
Ekco Type E190 3 cm. airborne weather radar 
equipment, including a dual transmitter 
receiver and indicator system. The Type 
CE 178 vuF/pF equipment is demonstrated in 
the outdoor park. 


Electro-Hydraulics, Ltd. (88). Manufac- 
turers of undercarriages, jacks, valves and all 
hydraulic components; electrically operated 
valves, servo valves, and so on. 


Elliott Brothers (London), Ltd. (229 and 
230). Eleven divisions of the group are 
represented on these two stands. Exhibits 
cover an extensive range of flight control, 
instrumentation and communications equip- 
ment, including the new Elliott true-mass fuel 
flow meter, and the fuel management systems 
based upon it; units from an integrated flight 
control system for supersonic aircraft; the 
2! Series communication and navigation 
system; and airborne weather radar E- 
RDR-ID. 


E.M.O. Instrumentation, Ltd. (128). Pro- 
ducts on show cover precision bearings, 
bearing torque testing instrument, a synchro 
torque testing instrument and a bearing 
washing machine 


(Continued on page 321) 
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JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM AND 


Fuel and combustion systerr 
Gee tufbine and tam jet engine 
hydraulic pumps and motors 


LUCAS-ROTAX (AUSTRALIA) PTY., LTD., MELBOURNE AND SYDNEY, AUSTRALIA. 


Maintenance and servicing 
of identical products made by 
Lucas and Rotax, England. 


JOSEPH LUCAS (BATTERIES) LTD., BIRMINGHAM. 


Complete range of batteries 
for aircraft generating 
and starting systems. 
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RESEARCH 


Lucas and Rotax extensive 
research facilities play 

a great part in the unique 
service offered to the 
aircraft industry. 


DESIGN & DEVELOPMENT 


Lucas and Rotax lead with 
every new development and, 
with the engine and aircraft 
manufacturers, lead the world 


MANUFACTURE 

Lucas and Rotax command 
the largest aircraft 
equipment manufacturing 
resources in Europe. 


SERVICE 


Lucas and Rotax service 
support encircles the world. 


Come and see us at Stands 
93 to 95 and 114 to 116 
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(Continued from page 320) 


English Electric Aviation, Ltd. (283 and 285). 
A model of the new Guided Weapons Division 
instrument wing building; a precision indicator 
meridian (P.1.M.); part of a Mk. 7 rate gyro; 
and an M.1.G. gyro. 


The English Electric Co., Ltd. (284) 
developments cover electrical control gear, 
including lightweight sensing units; transistor 
regulators for use with either ac or pD¢ 
generators; two brushless generators; and a 
motor-driven variable resistor for missiles. 


English Steel Corporation, Ltd. (137). Drop 
forged components for airframes, engines and 
propellers; examples of torsion bars applic- 
able to the aircraft industry; special steels 
used in aircraft production: high speed, 
carbon and alloy tool steels; comprehensive 
range of engineers’ cutting tools: and selection 
of permanent magnets for electrical equipment. 


E.N.V. Engineering Co., Ltd. (232). This 
stand is devoted to a display of precision 
gears with particular emphasis on spiral bevel 
gears for helicopter transmissions. Examples 
of helicopter drives for Westland and Sud 
Aviation aircraft will be shown together with 
gears for aero-engine accessory drives and for 
flying controls. 


New 


Esso Petroleum Co., Ltd. (85). Models 
illustrate the company’s latest development in 
aircraft refuelling equipment—the MHydra- 
fueller. This vehicle combines the functions of 
the hydrant servicing unit and the refuelling 
vehicle. Descriptive literature relating to 
handling and quality control characteristics 
of aviation turbine fuels 


Fxactor, Ltd. (58). Products include test- 
rigs: portable pumping and filtration units: 
self-sealing pipe connections; missile-launch- 
ing equipment; drop-tank self-sealing con- 
nections and balanced couplings. 

Export Packing Service, Ltd. (131). Special- 
ists in the packing of aircraft components, 
radio and electronic equipment. 


Fairey Engineering, Ltd. (F and 231). On 
the main stand there is a full scale model of a 
Malkara anti-tank guided missile: a model 
of a Jindivik target aircraft; and a feature on 
ultra-wide angle lens and G.W. trial cameras. 
A range of aircraft hydraulic power control 
units, including working demonstrations, and 
Fairey Micro filters are on stand 231: 
approximately 12 Malkaras are displayed in 
the guided weapon park. 

Ferranti, Ltd. (176 and Display of 
the company’s products including Airpass 
Mk. | airborne interception radar and pilot's 


177) 


attack sight system; a light fighter attack 
sight; the Bristol/Ferranti Bloodhound SAM 
system; servo control instruments; a range 


of gyroscopic and electronic equipment and 
the new Apollo A.T.C. computer. 

Fibreglass, Ltd. (21). Products include 
fibreglass insulation and reinforced plastics 
for aircraft. 

Field Aircraft Services, Ltd. (213). The 
company’s customers are indicated by points 
of light on two World globes, whilst the back- 


ground of the stand consists of coloured 
transparencies of the various divisions and 
sections within the organization, which sells, 
repairs, modifies and overhauls aircraft, 
instruments, accessories and engines 


Fireproof Tanks, Ltd. (271). Major exhibits 
include a flexible lightweight crash resistant 
Hycar fuel tank: a flexible fuel tank in rein- 
forced Viton which can withstand extreme 
degrees of high and low temperatures: a 
range of rubber moulded components, includ- 
ing mouldings in Viton; recuperator bladders 
and diaphragms: By-clad rubber-bonded 
metal gaskets; a flexible drinking water tank; 
and models of large capacity flexible con- 
tainers 


Firestone Tyre and Rubber Co., Ltd. (7). On 
display are a number of examples from the 
wide range of Firestone high speed tyres 
There is also an enlarged scale model of a 
section through one of these tyres, indicating 
the special features of their construction. 


T. F. Firth and Sons, Ltd. (20). Makers of 
upholstery fabrics and carpeting for aircraft 
cabins 


Thos. Firth and John Brown, Ltd. (112), and 
Firth-Derihon Stampings, Ltd. (113) Discs 
produced in Firth Brown vacuum-melted 
steels and standard F.V. 535 and F.V. 448 
materials for the Rolls-Royce Conway, Tyne 
and Dart engines, Bristol Siddeley Olympus 
and de Havilland Gyron Junior engines: a 
selection of other types of forgings in a wide 
range of steels used in gas turbines and 
certain forgings as supplied for rocket motors 
and guided weapon applications. 

Firth-Vickers Stainless Steels, Ltd. (234) 
Galley equipment, a Dart engine support 
ring and a Napier Gazelle gearbox casing are 
among exhibits featuring the company’s wide 


range of stainless steels for the aircraft 
industry 
W. T. Flather, Ltd. (120). Specialized 


A.1.D.-tested aircraft steels; carbon and alloy 
steels; forgings. 

Flight Equipment and Engineering, Ltd. 
(123). Products cover aircraft passenger and 
crew seats and accessories. 


Flight Refuelling, Ltd. (194). On display 
are various refuelling and defuelling valves: 
float switches; fuel no-air, flow limiting, vent 
and non-return valves: ground refuelling 
equipment and emergency shut-down valves 


Howard Flint, Ltd. (84) Lightweight 
flying suits, winter flying suits: and protection 
equipment for airfield fire tender crews. 


Formica, Ltd. (260). Display concentrates 
on two main aspects of industrial laminates 
The first is on the use of laminates for the 
manufacture of aircraft assembly jigs and 
press tools, and the second is the use of copper- 
clad laminates for printed circuits for the 
aircraft, radar and guided missiles industries. 

Fothergill and Harvey, Ltd. (247). Manu- 
facture a wide selection of technical and 
industrial fabrics for the production of 


reinforced plastics; two of the most important 
are pre-impregnated glass fabrics and three- 
dimensional woven shapes. 
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The scanner unit of type E190 light- 
weight Ekco airborne weather radar 
which incorporates a 24-in. antenna. 


An electro-hydraulic servo valve manu- 
factured by the Hydraulic Division of 
Fairey Engineering. 


Samuel Fox and Co., Ltd. (134) and Steel, 
Peach and Tozer, Ltd. (135). A joint display 
on the general theme of quality control and 
technical advances in steelmaking. Exhibits 
include steel rings in Fortiweld and Jethete 
qualities for use in aircraft gas turbines, 
manufactured by rolling, forging and upset 
forging: and examples of carbon-chromium 
steel rings for aircraft bearings. 


P. Frankenstein and Sons (Manchester), 
Ltd. (204 O.D.S. F). High altitude and 
pressure breathing equipment, protective 
flying clothing, life-jackets, a baby’s floating 
survival cot and liferafts. 


The Gear Grinding Co., Ltd. (223). On 
show is the Sperry Orcutt dividing engine 
designed to provide an automatic means of 
performing angular division in standard 
rooms and inspection departments. 

General Electric Co., Ltd. (24 and 25). A 
third-scale model of the new G.E.C. visual 
glide path indicator unit designed for use in 
the R.A.E. approach aid system; airport 
lighting: aircraft galley and fluorescent 
lighting equipment; vibrator drive; and a long 
range telemetry sender 


General arrangement of the new 

automatic radio aids equipment devel- 

oped by the Air Trainers Link Division 
of General Precision Systems. 
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General Precision Systems, Ltd. (226). 
The company’s Air Trainers Link Division is 
demonstrating its new four station automatic 
radio aids unit, together with a new electronic 
procedure trainer designed to be representa- 
tive of modern commercial aircraft. This 
latter unit has two crew positions and an 
eight station radio aids unit. 


Girdlestone Pumps, Ltd. (172). Exhibits 
include aerials developed for high speed 
aircraft; miniature moulded connectors for 
electronic equipment; co-axial connectors; 
and pumps for various aviation applications. 


Girling, Ltd. (114). Manufacturers of 
aircraft brakes, hydraulic control dampers: 
universal joints. 


Gloster Aircraft Co., Ltd. (O.D.S. 10 and 
Q). A Gloster Miles sweeper and a Land Rover 
fire appliance are on show in the outside 
display. The sweeper has two brushes and a 
suction nozzle for gathering up refuse and the 
fire appliance has a 150-gall. water tank. 


Sir George Godfrey and Partners, Ltd. (22 
and O.D.S. 7). and Godfrey E 
Co., Ltd. (23). The central exhibit on the 
indoor display is a self-contained vapour 
> oe cooling package now in production for 
the R.A.F. A complete set of Godfrey 


components for an air cycle system for 
— weapons is also on display for the 
fst time. The outside equipment display 
features the VC-SO air supply trolley, a 
pene unit providing a ground supply of 
conditioned air to ventilated suits. 


Goodmans Industries, Ltd. (262). On show 
is the majority of the company’s range of 
vibration equipment, in particular, the new 
V.G. 108 Mk. II trunnion-mounted vibrator 
with a peak thrust of 5,300 Ib 


The Goodyear Tyre and Rubber Co. (Gt. 
Britain), Ltd. (89). Range of tyres, wheels, 
brakes and anti-skid units including a full 
circle double-disc type hydraulic brake for 
the N.A.39; electrical and electro-mechanical 
anti-skid systems: and tyres incorporating the 
Bluedot sidewall inflation principle. 


G.Q. Parachute Co., Ltd. (56). Products 
cover all types of parachutes, including 
aircrew, supply-dropping and aircraft braking 
types; flying clothing; and aircrew safety 
harnesses. 


Back frame for an aircraft 
passenger seat, fabricated 
in special High Duty 
Alloys Hiduminium tubing 
by H. C. Shepherd and Co. 


This vapour cycle cooling 
package forms the 
central exhibit on the 
Sir George Godfrey and 
Partners stand in the 
indoor exhibition. It is 
now in production for 
the R.A.F. 


4 
p {4 
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The Gloster/Miles 
Land Rover fire 
appliance which can be 
seen in the outside 
exhibition. 


A lightweight smoke 
detector produced by 
Graviner. 
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Graseby Instruments, Ltd. (272). Manu- 
facture guided missile and control equipment 
comprising accelerometers: accelerometer 
recorders; three-axis accelerometer units; 
programme switches; rate gyros; yaw meters; 
pressure transducers and high pressure valves. 


Graviner Manufacturing Co., Ltd. (142). 
This company’s display includes smoke 
detectors; sealed cartridge units; Firewire; 
the Fenwal continuous fire detector and 
control unit; a flame detector; and a heavy 
landing switch. 


Grundy and Partners, Ltd. (256). Products 
include radio connectors, cable assemblies, 
looms, junction boxes and a portable flight 
recorder. 


Guest, Keen and Nettlefolds (Midlands), 
Ltd. (156). Display covers some of the 
company’s wide range of fasteners for the 
aircraft industry which includes N.P.K. self- 
tapping cladding screws, lightweight nuts, 
hollow steel bolts, titanium alloy bolts and 
high tensile steel bolts. 


J. J. Habershon and Sons, Ltd. (251). A 
comprehensive range of strip and bar in 
stainless, alloy, carbon and mild steel, 
together with examples of their application in 
the aircraft industry. The main feature is the 
dimensional accuracy as produced on the 
company’s planetary hot mill. 


The Hairlok Co., Ltd. (73). Manufacturers 
of Hairlok rubberized hair: Texfoam latex 
foam; and Texfoam block foam. 


Hall and Hall, Ltd. (269).  Hallprene 
synthetic rubber mouldings, sheetings and 
extrusions, for high and low temperature 
applications, including Fluoro silicone and 
Viton grades. Gaskets and joints in Hallite 
Red Aero jointing to specification DTD.378.A. 
Hallprene patent fluid seals and other sealing 
devices. 


John Hall and Sons (Bristol and London), 
Ltd. (221). Manufacturers of aircraft finishes 
including aero-engine paints, dopes, varnishes, 
lacquers, etc. 


Handley Page, Ltd. (M). Models and 
displays featuring the Victor B.2 and Herald; 
advances in laminar flow and supersonics; 
and other aspects of the company’s research, 
design and production. 


Harley Aircraft Landing Lamps (53). 
Exhibits include the model 8 Mk. 8 landing 
lamp for the VC10O; the model 11 Mk. 11 
landing lamp for the Argosy and A.W. 660; 
the model 6 Mk. 2 lamp for the Wasp heli- 
copter; and other aircraft landing and 
taxying lamps, together with the model T.2 
self-propelled mobile floodlight. 


The Hawker Siddeley Group, Ltd. (L). A 
fully furnished fuselage of the Avro 748; the 
D.H. 16 ft. dia. propeller for the Canadair 
CL-44, the Breguet Atlantic and the Short 
Britannic; Acorn automatic check out and 
recording equipment for aircraft, missiles and 
ground systems; D.H. Gyron Junior with 
and without reheat; Double Spectre; Gnome; 
Gipsy Major 215; Blackburn Nimbus: 
Palouste air-bleed turbine; Turmo shaft 
turbine. Other exhibits include a wide range 
of electronic equipment; and models of the 
Group’s aircraft, engines and missiles; and 
the Seaslug SAM in the outside missile park. 


Heenan and Froude, Ltd. (75). An entirely 
new version of the Froude hydraulic dynamo- 
meter is on show. Designated the Froude 
PT20 it has a capacity of 6,000 b.h.p. at 
speeds up to 1,500 r.p.m. and is shown with an 
advanced type of control gear, specially 
developed to provide the particular torque 
speed characteristics required in the testing of 
turboprop powerplants. 


Hellerman, Ltd. (270). Products on show 
include plugs and sockets; cable sealing 
devices; Dymo-Mite hand embossing tool ; 
cable binding and marking sleeves; wiring 
tools; wiring terminal blocks: plastic 
mouldings and extrusions; and information 
on the Phosphating method of metal treatment. 


Hendrey Relays, Ltd. (106). Telemetry 
instruments including angular accelerometer; 
geological aerial survey recorder; impulse 
distributor; rotary switches; comprehensive 
range of approved relays including type 20B 
and other wiping contact patterns. New items 
ae a relay type D.4705; an extension cable 
reel; and a phase failure relay. 
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Hepworth and Grandage (Yeadon), Ltd. (79). 

This company specializes in the production of 
jet turbine blades and is exhibiting a wide 
range of blades used for military and civil 
aircraft engines, including stainless steel 
compressor blades. 
_ High Duty Alloys, Ltd. (191). This stand 
features new technical developments in pro- 
cesses and materials. For rolled products, 
the exhibits feature Hiduminium R.R. 58 
sheet for difficult stretch forming operations, 
while forging developments cover close toler- 
ance steel and Nimonic forgings, and the 
production of formed ring-rolled forgings in 
Hiduminium. Complex extruded sections and 
pressure die castings are also exhibited. 

High Pressure Components, Ltd. (122). 
Manufacturers of Gyp range of pipe-to-pipe 
and re-usable hose couplings; various types of 
charging and relief valves. 

H. M. Hobson, Ltd. (167). Products include 
various flying-control feel-simulator units; 
flap-control units; constant-speed alternator 
drives; powered flying controls; re-heat 
control systems; air/fuel ratio controls; 
Microjet pressure-ratio controls. 

H.M.L. (Engineering), Ltd. (O.D.S. 1 and 
X). Medium size universal hydraulic mobile 
test rigs; medium size hydraulic component 
test bench; and small gas turbine units used 
for air pressurization. 


Honeywell Controls, Ltd. (286). The main 
feature of this stand is the company’s new 
Universal Adaptive Autopilot which auto- 
matically re-adjusts itself to changing dynamic 
conditions of flight. Other exhibits are micro 
switches, direct reading oscillographs, a 
modular strip recorder and a pressure ratio 
indicating system. 

Hordern-Richmond, Ltd. (91). The main 
feature of this stand is laminated wood heli- 
copter main and tail rotor blades; there is also 
a display of blanks for the aircraft industry 
produced by the new Templet die process. 
Other items on show include Hydulignum and 
Jabroc laminated compressed wood press 
tools; Permaglass aircraft ducting and drill, 
trim and assembly jigs; Permaflon processed 
P.T.F.E. components. 

Houchin, Ltd. (O.D.S. 23 and Y). On show 
is the company’s latest Mk. 3 60 kVA 
400 c.p.s. ground power unit for supplying 
electrical power for servicing aircraft radio, 
radar and other Ac electrical equipment. 

The Hughes-Johnson Stampings, Ltd. (60). 
Manufacturers of drop forgings of the more 
intricate type, in carbon, nickel, nickel chrome 
and all alloy steels, non-ferrous high nickel 
chrome alloys, copper, aluminium alloys and 
titanium alloys. 

The Hymatic Engineering Co., Ltd. (264). 
Valves form the theme of this stand where 
there is a very wide selection of pneumatic 
equipment for aircraft and missile applications 
and equipment designed to maintain the 
operational efficiency, comfort and safety of 
aircrew. 

Alfred Imhof, Ltd. (205). On show is a 
range of racks and cases for electronic 
control equipment and for test instruments, 
together with accessories and the Imlok 
system of construction. Among the most 
interesting items is the Imrak International 
series which is rapidly gaining acceptance as 
a housing for control equipment. 

Imperial Chemical Industries, Ltd. (Metals 
Division) (i11). Metals for today and 
tomorrow is the theme of this display and one 
of the chief exhibits is the nose wheel assembly 
of the D.H. Sea Vixen, which incorporates a 
number of components made from I.C.lI. 
titanium alloys. Examples of beryllium, 
niobium, hafnium, and zirconium components 
are on show, together with a range of wrought 
aluminium products made by the Imperial 
Aluminium Co. 

Imperial Chemical Industries, Ltd. (Paints 
Division) (110). Details of the B.E.A. 
Vanguard chemically resistant paint scheme 
incorporating I.C.1. metal pretreatments and 
aircraft finishes, together with information on 
the company’s range of metal pretreatment 
and painting systems to meet current 
specifications. 

Imperial Chemical Industries, Ltd. (Plastics 
Division) (125). Products include Perspex 
acrylic sheet; Diakon acrylic moulding and 
extrusion material; alkathene; Darvic rigid 
p.v.c. sheet; Flovic; p.v.c. copolymer foil; 
and Fluon. 


This new General Elec- 
tricair-circulation oven 
has been designed for 
Grumman Albatross 
amphibians of the 
R.C.A.F. 


The Sperry/Orcutt 
dividing engine pro- 
duced by the Gear 
Grinding Co., in con- 
junction with Sperry. 
Here it is seen in use 
withan HPE fine boring 
head on an annulus 
gear. 


A group of gas turbine 

blades manufactured 

by Hepworth and 
Grandage. 


In the outside exhibi- 
tion Houchin have 
their latest Mk. 3 
60kVA 400 c.p.s ground 
power unit. 
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Integral, Ltd. (166). Equipment on public 
display for the first time includes axial piston 
swash-plate hydraulic pumps; electric- 
hydraulic pump units; various other hydraulic 
pumps; and motor pump units. 

Irving Air Chute of Great Britain, Ltd. 
(216). Landing brake parachute for the 
Bristol 188; a parachute assembly for the 
recovery of target aircraft photographic 
equipment; air-crew ejection and static seat 
parachutes; a professional parachute assembly ; 
and other safety equipment. 

Jessop-Saville, Ltd. (33). Stand illustrates 
the company’s range of ingots produced from 
vacuum arc and vacuum induction melting 
furnaces up to the largest 24 in. diameter 
ingots in steel weighing 3 ton. Jessop- 
Saville’s range of turbine disc steels has been 
extended to include H.53 (12% chromium 
base alloys); and G.80 and G.81 high strength 
nickel base alloys. 

K.L.G. Sparking Plugs, Ltd. (1). See 
Smiths Aviation Division. 

Kelvin and Hughes (Aviation), Ltd. (3 and 
O.D.S. 16). See Smiths Aviation Division. 


The Kenilworth Manufacturing Co., Ltd. 
(274). On this stand the emphasis is on the 
company’s D.B. Toolform plastic tooling 
service for the aircraft industry. Other 
products include various fillers and jointing 
compounds. 

Kent Alloys, Ltd. (174). High quality 
castings and machined items in aluminium, 
magnesium and copper-based alloys. 

The Walter Kidde Co., Ltd. (185 and 
O.D.S. F). New items on show are light- 
weight portable fire extinguishers; inflatable 
radar reflectors for use with life rafts, etc.; and 
inflatable structures for airport ground 
applications. Survival inflation gear; portable 
oxygen breathing sets; aircraft emergency 
oxygen systems; and glass fibre units are also 
on this stand. 

King Aircraft Corporation (57). Airframe 
and engine components; flexible metallic hose; 
and cargo control equipment. Filtration 
specialists. 
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Guide to the Static Displays . . . . 


A 14-channel direct reading oscillograph, 

one of two Visicorder instruments by 

Honeywell for use in wind tunnel 

research, communication studies and 
other applications. 


Lancashire Aircraft Co., Ltd. (O.D.S. 11 
and N). Manufacturers of the Prospector 
light aircraft for passenger freight carrying 
and crop spraying 

Lancefield Aircraft Components, Ltd. (154). 
Main exhibits include Comet first class 
passenger chairs; Comet pilot and navigator 
seats; and all types of radar waveguides. 

Laporte Chemicals, Ltd. (26! and O.D.S. 
18). Indoor stand features H.T.P. as a safe, 
controllable, compact and = instantaneous 
source of propulsive energy for aircraft and 
missile applications. The Metklens range of 
A.1.D. approved metal cleaning products are 
demonstrated on the outside stand. 


Latex Upholstery, Ltd. (281). Examples of 
aircraft passenger seat upholstery ; light-weight 
upholstery; cushioning; escape chutes; Kargo 
Pak cabin freight containers; and furnishing 
materials 

Lep Transport, Ltd. (235). Specialists in 
the packing and shipping of aircraft and 
components including tropical packing and 
preservation, salvage and transportation of 
damaged aircraft 

Lodge Plugs, Ltd. (117). Exhibits include 
aviation sparking plugs; jet engine igniters 
and thermocouples: aviation plug servicing 
equipment and Sintox precision engineering 
ceramics 

Joseph Lucas (Batteries), Ltd. (95 and 
O.D.S. 21 and B). Range of airborne and 
ground starter aircraft batteries 

Joseph Lucas (Gas Turbine Equipment), Ltd. 
(93 and O.D.S. 21 and R). Display covers fuel 
system, combustion and hydraulic equipment. 
Exhibits include a hydraulically driven boost 
pump for low pressure fuel supply; a high- 
speed hydraulic motor: and a quick-release 
pipe coupling. 

Lucas-Rotax, Ltd. (94 and O.D.S. 21 and B). 
See Joseph Lucas, Ltd., and Rotax, Ltd. 

Lucas-Rotax (Australia) Pty., Ltd. (115 and 
O.D.S. 21 and B). See Joseph Lucas, Ltd., 
and Rotax, Ltd. 

Magnesium Elektron, Ltd. (209). Manu- 
facturers of magnesium alloys, including 
zirconium- and thorium-containing ranges. 

William Mallinson and Sons, Ltd. (244). 
Specialists in lightweight laminates for aircraft 
floors and bulkheads. The Mallite EGB 


replacement floor for Viscount 800/810s is 
featured, together with a section of a galley 
unit showing the use of Mallite mealboxes and 
barboxes. 


Manchester Oil Refinery, Ltd. (42). A 
demonstration of M.O.R. non-destructive flaw 
detection inks, both magnetic and dye 
penetrants. Special attention is being paid to 
slow-settling Supramor electro-magnetic ink 
and the Varimor (solvent process) dye 
penetrant. 

Marconi’s Wireless Telegraph Co., Ltd. 
(13 and 14), Canadian Marconi Co., Ltd. (11), 
Amalgamated Wireless (Australasia), Ltd. (15), 
and Marconi Instruments, Ltd. (12 and 
O.D.S. M). A _ new series of airborne vHF 
communications equipment Type ADI60 
which is fully transistorized with the exception 
of the transmitter output stage: Type AD260 
VHF navigation and approach guidance equip- 
ment for use with vor or 11s; Types AD360, 


A 3ft. diameter inflatable radar reflector 
produced by Walter Kidde. 


AD712 and AD722 automatic direction 
finders; and the AD2300B Doppler Navigator. 
A parametric amplifier which promises to give 
a 25°, range improvement to 50 cm. radars: 
closed circuit television: HF and VHF trans- 
ceivers; the CMA-623 Doppler senscr 
(Dagmar); and electronic measuring instru- 
ments. 

Marston Excelsior, Ltd. (126). Examples of 
the heat exchangers in brazed light alloy, 
titanium, and stainless steel; sheet metal work 
and machined components: flash-butt welded 
titanium engine rings and a range of cooling 
devices for electronic equipment. Non- 
metallic products on display include radomes, 
aerial covers, and laminated plastic fabrica- 
tions. 

Martin-Baker Aircraft Co., Ltd. (227). A 
Mk. GQS5 fully automatic ejection seat as 
chosen for the Lockheed F-104G Starfighters 
of the West German, Netherlands and 
Belgian Air Forces. Two new features on this 
seat are the inertia shoulder harness mechan- 
ism and the drogue link line guillotine. 


M.B. Metals, Ltd. (i188). New products on 
show include pressure switches for pneumatic 
and hydraulic circuits; aircraft lighting 
switches; full range of co-axial and other plugs 
and sockets; and electronic controllers for 
high-speed welding operations. 

Mechanism, Ltd. (279). New items among 
the company’s range of aircraft instruments 
include a transmitting and indicating accelero- 
meter which has a separate indication that a 
heavy landing has occurred; a completely 


A tandem unit Lockheed 
Servodyne which pro- 
vides a fully duplicated 
power control service 
for the flying controls 
of the Sud - Aviation 
Caravelle. 
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redesigned fatigue meter with eight counting 
levels; a differential pit6t pressure switch: a 
differential pressure recorder; two barometers 
and a height warning system. 


Metachemical Processes, Ltd. (107). Dalic 
process of selective area plating of all metals, 
used in the aircraft industry for reclamation 
and corrosion prevention: extensions of the 
applications of Micrograin nickel used for 
de-icing protection; and the company’s new 
development, batteries which are a primary 
cell based on Indium of reasonably small 
dimensions for use with transistorized equip- 
ment. 


McMichael Radio, Ltd. (214). Products 
include radio, electrical and electronic equip- 
ment; aircraft instrumentation. units: and 
aircraft aerials. 

Microcell, Ltd. (208 and O.D.S. 17). The 
indoor stand is devoted to aircraft seating and 
the new double-seat version in the executive 
de-luxe, executive and economy-tourist classes 
is on show. Glass-fibre rocket launchers and a 
range of electronic instruments are in the 
outside display. 


Ministry of Aviation (B and O.D.S. 3). 
R.A.E. exhibits include an 8-track magnetic 
tape recorder for missile flight testing: a 
16-track recording unit for aircraft; radar- 
directed binoculars: samples of rain erosion 
and test equipment used to simulate typical 
erosion conditions; a rate of descent meter 
for measuring helicopter landings; and a 
telemetry system for use with aircraft. A 
rain gun for wind-tunnel rain simulation is 
shown by A. and A.E.E.: a broadband 
telemetry system for use with guided missiles: 
exhibits illustrating some of the R.P.E 
experimental techniques: and civil aviation 
A.T.C. equipment are also on this stand. 


Mitchell Hydraulics, Ltd. (267). Display 
includes a “fly power-horse power” chair 
used for subjecting pilots and aviation 
medicine research workers to acute vibration: 
a range of missile servo-valves: a high-speed 
grinding spindle; and single- and two-stage 
hydraulic valves. 


This Lucas hydraulically-driven boost 

pump supplies low-pressure fuel from the 

aircraft tanks to the engine's main high- 
pressure fuel pumps. 


M.L. Aviation Co., Ltd. (27 and O.D.S. P). 
Outside there are examples of missile ground- 
handling equipment; the M.L. Coolair Mk. 5 
mobile aircraft air conditioning unit; an air- 
crew coaching conditioned air trailer; and an 
aircraft carrier universal handling trolley. The 
indoor exhibit covers the company’s activities 
in the electronic, electrical and mechanical 
fields. 

The Mollart Engineering Co., Ltd. (48). 
Manufacture a range of gauges, jigs, tools, 
fixtures and special-purpose machine tools. 

The Mond Nickel Co., Ltd. (175). Members 
of the company’s Development and Research 
Department are available on the stand for 
consultation, and a range of technical publica- 
tions is displayed. 


Morfax, Ltd. (O.D.S. 4 and U). Principal 
exhibits are a series of specially designed 
ground-service and transport stands for the 
Rolls-Royce Tyne; an improved hydraulic 
elevating strip build platform for the vertical 
assembly and dismantling of the larger gas- 
turbine engines; a lightweight air freight 
stand for the Dart and a transport stand for 
the Napier Eland. 

(Continued on page 325) 
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OIL COOLERS 


in light alloy for propeller, 
turbo-prop and gas-turbine 
engines. 


HEAT 
EXCHANGERS 


for anti-icing and cabin 
heating, in light alloy and 
stainless steel. 


THERMAL 
INSULATION 
BLANKETS 


and Insulated Ducting, 
giving a maximum of insu- 
lation for a very low weight. 
Completely sealed against 
ingress of fuel. 


make a note 


(Supplement) THE AEROPLANE 


and ASTRONAUTICS 


SHEET METAL 
FABRICATION 


We are well equipped for work 
of this kind and are particularly 
experienced in the manufacture 
of light alloy and stainless steel 
oil and water tanks. 


FLOW TURNING 


We handle nimonics and‘ stain- 
less steel and can obviate 
expensive tooling and forging. 


Specialised Brazing 
& Welding Techniques 


We are expert in all commercial 
welding techniques. Of special 
interest are our aluminium Flux 
Bath; also our Vacuum Furnace 
for brazing stainless steel 
nimonic and heat resisting 
alloys and cermets. 


-~ Delaney Gallay Limited 


STAND NO. 10 — MAIN EXHIBITION 
STAND NO. 9—EQUIPMENT DISPLAY 


VULCAN WORKS, EDGWARE ROAD, 


LONDON, N.W.2 
Telephone: GLAdstone 2201 
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REFRASIL tightweight Aircraft Blankets 


Refrasil is the supreme lightweight high temperature insulating material. 


Refrasil insulating blankets for gas turbine and other insulating applications 
are used by most leading engine makers and aircraft builders. You can see 
these lightweight blankets, in cloth or in made-to-measure stainless steel 
envelopes, as well as other Refrasil products, and Astrasil and special integral 
blankets for aircraft pipework systems (De-Icing, Cabin Heating, etc.) at: 


STAND 171 FARNBOROUGH SHOW 


THE BRITISH REFRASIL COMPANY LIMITED 


Stillington, County Durham, England. Telephone: Stillington 351 


A MEMBER OF THE DARLINGTON GROUP OF COMPANIES 
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CREEP-RESISTING ALLOYS 


BristoL SippELEY Olympus, Sapphire, Orpheus, Viper, Mamba, 
Double Mamba, Proteus, Gamma, Thor. Curtis-wriGHT J65. De HAviLLAND Goblin, Ghost, Gyron 
Junior, Gnome, Spectre and Double Spectre. Napier Eland, Gazelle. BLACKBURN Palouste, Turmo, 
Nimbus, Artouste. ROLLs-royce Dart, Tyne, Conway, Avon, Nene. 


IN LI Vulcan, Victor, Lightning, Javelin, Douglas A40 Skyhawk, 
Grumman FIIF-1 Tiger, Martin B-57, North American Fury, Lockheed XF-104 prototype, Republic 
RF-&4F, Folland Gnat and Gnat-Trainer, Short SB-5, Fiat G91 and G91 Trainer, Dassault Etendard VI, 
Breguet Taon, Lockheed Jetstar, Fuji TIF-2, Bell X-14, Hunting Jet-Provost, Jindivick, Short Seamew, 
Fairey Gannet, Bristol Britannia, Black Knight space research vehicle, Bloodhound ground-to-air missile, 
D.H. Vampire and Vampire Trainer, Fiat G80, Saab J21, D.H. Venom, Sea Venom, Venom Night 
Fighter, Saab J29, Blackburn N.A.39, Convair 540, Rotodyne, Westland Westminster and Wessex, 
Bristol 192, Fairey Ultra Light, SR. P.531 prototype, Wasp helicopter, Viscount, Friendship, Herald, 
Fairchild F-27, Grumman Gulfstream, Vanguard, Canadair CL-44, Boeing 707-420, Comet 4, Comet 2, 
Hunter, Canberra, Valiant, Swift, Scimitar, Sea Vixen, Sabre, Saab Lansen, Saab Draken, Sea Hawk, 
Auxiliary power for Victor B.Mk.2 and Canadair CL-44, Sud Aviation Caravelle, Armstrong-Whitworth 
Argosy, Douglas DC-8/40, Avro 748, Breguet Alizé. 


USED FOR MOVING BLADES IN EVERY BRITISH GAS TURBINE— 


$f S408 Make now solving new high-temperature problems aS 
HENRY WIGGIN & COMPANY LIMITED: WIGGIN STREET: BIRMINGHAM 16 
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R.C.A.F. CL 66’s 
In this quick, pictorial ‘round and about’ we outline ENTER SERVICE 
Napier’s place in the sky. Allegheny Airlines .. . Royal baited CL aa 5 are now in 
bd oe Navy ... Westland Wessex ... Butler Aviation...R.C.A.F. ae wen te 
aha é : , ’ R.C.A.F. The CL 66 is 
deste ... Type 192 Helicopter... —in many interesting a 
shat inom eee aoe ti Sake ’ Napi the Military version of 
ove opments im e is orna ional ‘skyscape apier tin Citndiade 000 
, engines are playing a significant part. And we are at aircraft powered by 
Farnborough to welcome all our friends. Come and see us. Napier Eland Turbo- 
props. The R.C.A.F. has 
‘ 4 . mee : -_ placed an initial order 


for ten of these aircraft. 


ALLEGH 


LONDON TO ROME 

in 8 hours 13 minutes elapsed time 
in June. This was the fastest time 
yet recorded by a helicopter, the 
Westland-Bristol Type 192 powered 
by a Napier Gazelle engine. 


*‘PAY-AS-YOU-FLY’ COMMUTERS 
leave an Allegheny Airlines Convair 540 
powered by Napier Eland turboprops. 
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GAZELLE FREE TURBINE 


(1,650 s.h.p.) designed for helicopters with 
any-angle installation between vertical and 
horizontal. It was the first gas turbine engine in 
the world to receive M.o.S. 150 hour Helicopter 
Type Approval and to clear cold weather trials 
in Canada in one go. It is now on tropical trials 
in the Wessex and the Type 192. 


WESTLAND WESSEX 
powered by the Napier Gazelle is now 
in service with the Royal Navy. 


SIXTEEN TWENTY-EIGHT 

ONE HUNDRED AND FIFTY MILLION 
Spraymat has become the universally adopted 
electrical de-icing system. Spraymat protected 
aircraft are now operating in sirteen countries. 
Some 150,000,000 miles have been flown with Spray- 
mat. Manufacturers round the world are now using 
Spraymat on 28 types of aircraft. Recent additions 
include the Lockheed Electra and F.104, the Argosy, 
Blackburn NA. 39, Victor Mk. II, Sabreliner, 
Caravelle, Britannia and the German Transall 
Cargo aireraft. 


(Supplement) THE AEROPLANE 
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THE GAZELLE 512 

The latest development of the well-tried Napier 
Gazelle is the Gazelle 512. This engine is suitable 
for multi-engined helicopters and has a radial air 
intake and direct drive to the helicopter gear-box 
and is being considered for several helicopter 
applications. 


ELAND TURBO-PROP 

is for new airliners and the conversion of piston 
engined airliners. The Eland is rated at 3,500 
e.h.p. and approved by British A.R.B., American 
F.A.A. and the Canadian D.O.T. 


SIERRACOTE LICENCE AGREEMENT 

Napier, in a recently concluded agreement with the 
Sierracin Corporation, Burbank, California, received 
the exclusive rights to manufacture, use, and sell the 
“Sierracote’’ and “Sierraglo’’ processes in the 
United Kingdom and Europe. 

‘‘Sierracote”’ is a transparent, conductive coating 
used for heating aircraft windscreens, and cockpit 
canopies, and other industrial applications where 
de-icing or de-misting is required. ‘‘Sierracote”’ 
therefore complements the Napier ‘“Spraymat”’ 
de-icing system. 


ELANDS FOR BUTLER 

A radar equipped, pressurized, jet prop Convair 540 
airliner has been bought by Butler Aviation, Chicago, 
and is to be converted for executive ¢ransport use. It 
will be capable of over-weather coast-to-coast non- 
stop flights at speeds of more than 5 miles per 
minute. Power is provided by Napier Elands. 


VISIT NAPIER STANDS ‘N’& 119 


Member of the English Electric Grcup D. NAPIER & SON LTD., LONDON, W.3 
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THE AEROPLANE (Supplement) 
and ASTRONAUTICS 


THE VITAL WORKER | 


Today’s 
advanced 
technical 
knowledge is 
stretching for 
the moon — and 
reaching it. To 
achieve these hither- 
to unconquered 
heights, scientists 
take for granted the 
inherent quality of 
much of the basic 
equipment they use. 
It is a tribute to the 
vital workers and 
research engineers 
who produce it, that 
the scientist is rarely 
let down. In the field 
of high pressure hose 
lines there is nothing 
to surpass Aeroquip 


HOSE AND 
DETACHABLE 
RE-USABLE 
FITTINGS 


SUPER OIL SEALS & GASKETS LTD. 
FACTORY CENTRE, BIRMINGHAM, 30. 


Telephone: KINGS NORTON 2041 
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stainless steel seamless 


flexible pipe assemblies 


with welded couplings Aue 


ale. 


Visit us at Farnborough - Stand 246 


AVICA EQUIPMENT LIMITED, MARK ROAD, HEMEL HEMPSTEAD, HERTS. Tel: Boxmoor 4711 Cables: Avica, Heme! Hempstead 
AVICA INTERNATIONAL, 3 RUE DU TEMPLE, GENEVA, SWITZERLAND Tel: Geneva 32.88.00 
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Guide to the Static Displays . . . . 


(Continued from page 324) 

Murex Welding Processes, Ltd. (47). 
Aircraft ground power units, welding electrodes 
and equipment and positioning units are 
featured on this stand. A selection from the 
wide range of Murex welding accessories 
including welding helmets, electrode holders, 
protective clothing is also displayed 

Murphy Radio, Ltd. (248). Manufacture 
radar, communication and navigation equip- 
ment for aircraft and ground use; telemetry 
and test equipment 

D. Napier and Son, Ltd. (N and 119). A 
quarter-scale model of the Gazelle 512; a full- 
scale cutaway and rotating model of the 
standard Gazelle powerplant; the Eland 504; 
and a single-barrel Scorpion rocket motor, 
are on the main stand The Sierracote 
coating for heating windscreens is featured on 
stand 119, together with Spraymat for 
helicopters. 

Negretti and Zambra, Ltd. (161). A direct- 
reading fuel-flow integrator; temperature and 
pressure units and capsule stacks for control 
purposes; pressure switches; gauges for boost, 
altitude and pressure; test-bed thermometers; 
test barometers and meteorological instru- 
ments 


Louis Newmark, Ltd. (157). New transis- 
torized equipment which has not been shown 
before includes a_ lightweight  three-axis 
helicopter stabilizer/autopilot and an aircraft 
servo systems response test set. Another 
helicopter autopilot and a communications 
multi-channel traffic analyser are also 
exhibited. 

Newton Brothers (Derby), Ltd. (16). Auto- 
matic carbon pile voltage and _ current 
regulators, including transistorized versions: 
rotary transformers and converters: a 400 
c.p.s. rotary inverter; and servo-motors 


Normalair, Ltd. (81), with Normalair 
(Australia) Pty., Ltd. (82), and Normalair 
(Canada), Ltd. (83). The theme of this exhibit 
is the present and the future, the “future” 
being represented by a_ three-dimensional 
lunar scene. The “ present” is shown by a 
display of aircraft air-conditioning, pres- 
surization and oxygen equipment which is in 
current production, including a pilot’s seat 
mounted emergency and ejection oxygen 
installation; electro-pneumatic pressure con- 
trol; liquid oxygen and vapour cycle cooling 
equipment for the Vickers VC10O; and a 
miniature lightweight refrigerant compressor. 


A redesigned Mechanism fatigue meter. 
Completely interchangeable with the 
company's previous type, it has eight 
counting levels. 


Northern Aluminium Co., Ltd. (155). 
Three new developments are exhibited 
aircraft plate in Noral B19S; Noralduct roll- 
bonded heat-exchanger plate used for the 
cooling of electronic equipment; and hollow 
sheet incorporating ducts. The company’s 
new aluminium rolling mill is also illustrated. 

Omes, Ltd. (145) Stand features elec- 
trically upset, press and drop forgings 
including various types of blade forgings; 


integral bladed rotors for small axial and 
centrifugal gas turbines in titanium, nimonic 
and aluminium bronze; and a selection of 
drop forgings 

Optical Measuring Toois, Ltd. (190). The 
O.M.T. 30-in. automatic indexing rotary 
table with E.M.I. electronic positioning 
control is featured, together with the company's 
roundness measuring machine. 


Palmer Aero Products, Ltd. (233). A new 
development, corrugated P.T.F.E. flexible 
pipes, is included among a comprehensive 
range of products. Palmer-Parmatic aircraft 
filters; pipes, including Fluoroflex (P.T.F.E.), 
Silvofiex (rubber), Palmaflex (metallic flexible), 
and Corroflex (corrugated rigid); wheels and 
brakes: de-icing equipment; seals and mould- 
ings complete the display. 


R. and J. Park, Ltd. (195). Exhibits consist 
of models of aircraft the company has packed 
and shipped throughout the World during the 
past 30 years, from the Puss Moth to the 
Hunting Jet Provost. 


Plannair, Ltd. (224). Manufacture a wide 
range of axial-flow blowers and turbo air 
compressors for various airborne and ground 
applications. 


The Plessey Co., Ltd. (66), and Wireless 
Telephone Co., Ltd. (68). New equipment on 
these stands includes the PTR 170 lightweight 
airborne UHF transmitter/receiver and the 
PV132-135 wideband aerial multi-coupler 
system for use in the HF range. The latest 
version of the AN/ARC 52 unr airborne 
equipment; a telebriefing audio amplifier; an 
HF preselector adaptor unit; and ground-to- 
air UHF equipment is also on show. 


The double executive de-luxe seat with 
intermediate cabinet from the Microcell 
range of aircraft seating 


Power Auxiliaries, Ltd. (67). A compre- 
hensive display of Plessiflex stainless steel, 
seamless flexible hose and couplings, including 
a starter duct, a lined duct, pre-bent hose, 
and all-welded hose assemblies for the Napier 
Eland. 


Precision Rubbers, Ltd. (52). Typical 
examples of the company’s components such 
as “O” ring seals, sleeves, bushes, dia- 


phragms, mouldings, extrusions and rubber- 
to-metal bonded parts in natural, synthetic 
and silicone rubbers to various specifications 


Marconi's are introducing 
an entirely new range of 
airborne radio units and 
navigational aids—the 
Sixty Series. This is the 
VHF transmitter Type 
6400, with side panel 
removed. 
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The Martin-Baker Mk. GQ5 fully auto- 

matic ejection seat as chosen for the 

Lockheed F-104G Starfighters of the 

West German, Royal Netherlands and 
Belgian air forces. 


Prichett and Gold and E.P.S. Co., Ltd. 
(240). A comprehensive selection of aircraft 
batteries can be seen on this stand. The 
highlight of the display is the two Dagenite 
lightweight batteries introduced last year for 
civil aircraft. Both are 24V. and similar in 
basic design to the Dagenite unspillable 
battery which is fitted as standard equipment 
on the Viscount, Vanguard and Comet 4. 


R. B. Pullin and Co., Ltd. (253). Range of 
size 18 synchros and size 15 servo motors and 
motor generators for both 400 and 50 c.p.s. 
operation; a remote position servo-indicator ; 
an electrically operated traffic barrier; and 
various measuring and control instruments. 


Purefoy Unit Tooling, Ltd. (165). Specialists 
in the design and manufacture of standard 
parts and components for jigs and fixtures. 


Pye Telecommunications, Ltd. (162 and 
O.D.S. 12). On the indoor stand there is HF 
and VHF communications equipment for 
runway control and ground-to-air communica- 
tion: ILS; VHF monitor receivers; transistorized 
transhailers; and a transducer and amplifier 
manufactured by W. G. Pye for the R.A.E. 
A 1 kW transmitter and other long-range 
VHF equipment are in the outdoor display. 


The Pyrene Co., Ltd. (63 and O.D.S. E). 
Aircraft hand fire extinguishers charged with 
CO, or “wet water’; fire extinguishing 
installations using CO, or methyl bromide; 
smoke and fire detecting equipment; the 
Pyrene impact crash switch and under-floor 
viewer. Portable fire appliances using CO,, 
foam, dry chemical, special liquids or water, 
and the Mark 6A airfield crash tender. 


The Rawiplug Co., Ltd. (74). Rawinut 
shock and vibration-proof fixing devices for 
aircraft are featured, including sealed end 
units to protect the thread. 
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Redifon, Ltd. (18 and 19). The Com- 
munications Division is exhibiting a workin 
model of its Type G420 series of SSB/IS 
transmitters, and three new pieces of equip- 
ment; the type GR410 100-watt transistorized 
SSB radiotelephone, the A43 UnF trans- 
mitter/receiver, and the Type G190 1 kW. 
vuHF transmitter. An Air Traffic Control 
ground-to-air radar simulator is shown by the 
company’s Flight Simulator Division. 


Rellumit (London), Ltd. (129 and O.D.S. H). 
Products include microfilters fitted with 
Lenticulaire-type elements for aircraft re- 
fuelling; bulk installation filters; Rellumit 
Fipoca filters; air eliminator and coarse filter 
combined unit; floating suction loading arm; 
underwing pressure fuelling hydrant dispenser ; 
one-man operated motorized hydrant dis- 
penser for overwing fuelling; mobile hose 
elevator unit for underwing refuelling; and 
water separator microfilter unit. 


This stand has been 
designed by Morfax to 
carry a Tyne power- 
plant, less the oil cooler, 
in the freight hold of 
the Vickers Vanguard. 
It is provided with fork 
lift entries at the rear. 


Reynolds (Packaging), Ltd. (46). On dis- 
play are various types of packs made by the 
company for the packaging of aircraft, 
electronic and radio components. 


Reynolds Tube Co., Ltd. (215). Exhibits 
deal with the supply of cold-drawn seamless 
steel tubing for the aircraft industry and the 
company’s skill at manipulation and assembly ; 
rectangular flash-welded rings; and _ the 
Reynolds precision hollow extrusion process. 


R.F.D. Co., Ltd. (98). Manufacturers of 
rescue and survival clothing, dinghies and 
packs. Exhibit comprises a scale model of the 
company’s 26 Universal Lifecraft Mark Ic. 


Rolls-Royce, Ltd. (K). Exhibit covers 
developments of current engine types and the 
new second generation by-pass engines now 
under development. Jet-lift for civil and 
military aircraft is also featured. Six types, 
the Conway by-pass engine; the RB. 14! by- 
pass engine; the Tyne turbo-prop; the civil 
Avon turbojet; the military Avon RB.146; 
and the RB.108 jet lift engine are displayed. 


Rotax, Ltd. (116 and O.D.S. 21 and B). 
Emphasis is placed on generating and starting 
systems and on show is a constant-speed drive 
starter and three versions of a solid-rotor 
alternator. A central air data system is also 
exhibited together with a full range of switch- 
gear and actuators, transducers and transistor- 
ized control units. 


Rover Gas Turbines, Ltd. (O.D.S. 19 and D). 
On display are the IS/60 ground power unit 
and the IS/60 aircraft auxiliary powerplant as 
used in the Vulcan. This latter unit is 
designed to provide emergency electrical 
power in the air and an independent supply of 
compressed air for engine starting. 


Royston Instruments, Ltd. (108). Produce 
electronic electro-mechanical and _ optical 
instruments, in particular data recording and 
peeseees equipment such as the MIDAS 

ight and crash recorder. 


Rubery, Owen and Co., Ltd. (87). Manu- 
facturers of aircraft fasteners. 


Salford Electrical Instruments, Ltd.” (26). 
Exhibits include a new thermo-electric cooling 
element and a series of multirange test sets. 


The H.M.L. 
Engineering 
Mk. 5 universal 
hydraulic 
mobile test rig. 
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The double lift type 
multi-purpose hand- 
ling trolley produced 
by M.L. Aviation. 


W. H. Saunders (Electronics), Ltd. (100). 
Microwave Division is exhibiting a new range 
of ferrite isolators and flexible waveguides. 
The company’s Industrial Electronics and 
Precision Gears Divisions are showing resin 
encapsulated and open type transductors, and 
a range of precision gear trains. 


Sangamo Weston, Ltd. (92). Instruments 
for the indication of temperatures, pressures, 
control surface positions, turbine speeds and 
electrical power. Navigational aids, ground 
test sets, ice warning system, relays and 
electrical measuring instruments. 


Joseph Sankey and Sons, Ltd. (69). Display 
includes the centre section for Bristol Siddeley 
Sapphire; diffuser for Bristol Siddeley 
Proteus; spinners manufactured for de 
Havillands; sample bellows piece manu- 
factured in stainless-steel with five convolu- 
tions; blade ring assembly and burner plate 
for Bristol Siddeley Viper; flame tube for 
de Havilland Goblin; and de-icing equipment. 


(Continued on page 327) 


Three types of North- 
ern Aluminium Noral- 
duct roll-bonded heat 
exchanger plate: 
standard, flat one side, 
and flat on both sides. 
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communications 
navigational aids 
missile control 
electronics 
systems 


‘Rapid Mobility’’ was again re-emphasised in 
the Defence White Paper, which spoke of 
the Army’s needs for tactical mobility. 


The Modern Aircon Container is easily 
transportable by land, sea or air and is an 
easy solution to the problems of providing 

a compact base in any terrain at short notice, 
suitable for a mobile communication centre, 
a_D.F. station or beacon. 


We custom-build Aircon units to meet your 
system installation requirements, and look 
forward to hearing your problems and offering 
our solutions. Come and meet us at 
Farnborough during the S.B.A.C. exhibition, or 
at any time at our works at Haddenham. 


AIRTECH LIMITED 400ENHaM, BUCKS Tel: HADDENHAM 422 
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good start... 


Aircraft can always get off to a good start with the aid of a Murex 
Ground Power Unit. These diesel engine-driven equipments are de- 
signed to supply instant and reliable power for the starting and 
servicing of a wide range of piston, turbo jet and turbo prop aircraft 
and they are used by leading operators and manufacturers throughout 
the world. Special models can be supplied to meet individual require- 
ments, but standard equipments are designed to provide a peak load of 
2,000 amperes for engine starting and a current of 600 amperes con- 
tinuously at 28 volts for servicing and preflight checks. Please write 
for full details. 


GROUND POWER UNITS for aircraft starting and servicing 


MUREX WELDING PROCESSES LTD., WALTHAM CROSS, HERTS 
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Guide to the Static Displays . . . . 


(Continued from page 326) 


Saunders Valve Co., Ltd. (220). Examples 
of the company’s latest developments in air- 
craft fluid control, including Mk. 4 spherical 
plug valves, both manual and motorized 
models; a flap-type non-return valve; and 
non-return valves for special fluids 


W. Bryan Savage, Ltd. (243). On show is 
the company’s latest vibrator—the Type 
V1003—together with a control console. The 
G.4g meter and Type O2 oscillator are also 
exhibited. 

Pistol Rocket 


The Schermuly Apparatus, 


Ltd. (62). Exhibits include a wide range of 
acronautical pyrotechnic stores, including 
airfield location signals; ground warning 


flares, high altitude parachute illuminating 
flares, signal cartridges and pistols, helicopter 
and light aircraft emergency landing flares, 
dinghy distress signals, etc. Among the items 
of special interest are a 12-lb. grapnel rocket 
line-thrower, and a combined red flare and 
Orange day and night smoke signal 


Sciaky Electric Welding Machines, Ltd. (31) 
New developments in the field of resistance 
welding of particular interest to aircraft 
manufacturers are shown These include 
heavy spot-welded aluminium sections and a 
new type all-welded high-temperature sand- 
wich structure. Many other samples of air- 
craft and missile welding may also be seen on 
this stand. 


Tom M. Scotney, Ltd. (101) Exhibits 
include models of stackable cradles for the 
storage and inter-factory movement of aero- 
engines and other major assemblies. Also 
shown are various types of containers, mobile 
transit stands and examples of pre-packaging 
for the Services. 


Scottish Aviation, Ltd. (E). Illustrations 
and paintings of the Twin Pioneer. 


Serck Radiators, Ltd. Oil-coolers 
for a variety of aircraft, using air- and fuel- 
flow cooling. 

Sheffield Smelting Co., 
up-to-date range of all types of electrical 
contacts and contact assemblies special 
silver solders for individual aircraft manufac- 
turers. 


Shell-Mex and B.P., Ltd. (211-212). The 
Shell and B.P. Aviation Services stand 
represents the Shell International Petroleum 
Co., Ltd., B.P. Trading, Ltd., and Shell-Mex 
and B.P., Ltd Photographs of fuelling 
equipment at London Airport are on display. 

Short Brothers and Harland, Ltd. (59 and 
O.D.S. L). Models of vrow strike and super- 
sonic transport aircraft, and 1/24th scale 


(277). 


Ltd. (242) An 


model of S¢ light freighter, together with 
full-scale section of the aircraft's fuselage 
Also 1/24th Britannic, and Seacat and 


Tigercat short-range ship-to-air guided missiles. 
In the missile park is a multiple launcher with 
four Seacat missiles 


 Siebe, Gorman and Co., Ltd. (144). A new 
pattern closed-circuit oxygen breathing 
apparatus contained in a glass-fibre case and 
worn on the chest, is shown. This was devel- 
oped for crews’ emergency use in Comets of 
B.O.A.C. and B.E.A A new pattern fire- 
fighting suit is made from a heat reflective 


A brushless Plessey AC generator for 


the V.C.10. It is rated at 40 kVA 
at 6,000 r.p.m. 


THE AEROPLANE 
and ASTRONAUTICS 


The Redifon four target simulator intended for the ab initio and advanced training 
of A.T.C. personnel 


material recently introduced from America 
A lightweight, portable air compressor weigh- 
ing 65 lb., designed for charging air cylinders 
for breathing apparatus is also exhibited 


Simmonds Aerocessories, Ltd. (180 and 
O.D.S. S). New products shown comprise 
Pacitor gauge for liquid oxygen, and Simmonds 
aviation fuel and lubricating oil dispenser 


vehicles. For the first time at Farnborough 
are an F.C. miniature potentiometric recorder, 
and F.C. transistor frequency meter (tacho- 
meter), spire screw caps, quick release 


strainers, fabricated strainers, shock allevia- 
tors, and solenoid-operated stop valve. 


Skyhi, Ltd. (169) Exhibits include a 
40-ton capacity hydraulic tripod wing jack, 
fitted with an air-operated motor. This jack 
is for lifting heavy commercial and military 
aircraft and embodies all the usual features, 
such as screwed rams with safety locking 
collar; spring-loaded castoring equipment; 
screwed extension; overload valve, and also 
has a hand pump for manual operation. A 
further development will be of at least 50-tons 
capacity to cater for future aircraft. A range 
of hydraulic wheel change jacks of varying 
capacities and heights are shown. 

Smart and Brown (Machine Tools), Ltd. 
(102) This company has been appointed 
sole U.K. licensees of the Deutsch Company 


of Banning, Calif., which manufactures a 
range of miniature crimped connectors 
These are being shown at Farnborough, 


together with aluminium plugs and sockets 
and coaxial connectors. 


A Normalair 30-litre liquid oxygen 
converter for the V.C.10. 


Smiths Aviation Division embracing Smiths 
Aircraft Instruments, Ltd. (2), Kelvin and 
Hughes (Aviation), Ltd. (3 and O.D.S. 16), 
Waymouth Gauges and Instruments, Ltd. (4) 
and K.L.G. Sparking Plugs, Ltd. (1). Main 
attraction of the exhibits 1s the revolutionary 
Smiths para-visual flight director system 
which provides pilots with computed director 
intelligence through the mechanism of non- 
fixated vision. The latest range of auto- 


pilots is also on display, and includes the 
SEP2, the SEP4 (with built-in landing 
facility), and Multiplex SEPS for the regular 
auto-landing of the D.H.121. Smiths Flight 
Systems comprise the S.F.S. Type 1, for the 
Comet, Britannia, Argosy and Vanguard, and 
the simplified Type 4. Other exhibits include 
a 100,000-ft. servo altimeter, a JPT indicator, 
cooling air fathure warning units, engine 
control systems, high-energy igniters, thermo- 
couples and harness, bearing movement 
indicator connector, and many other accessory 
items. In the outside display are a Kelvin 
Hughes rapid processing projector and 
equipment 


The W. Bryan Savage Type V 1003 
vibrator together with a _ control 
console. The latest in the company’s 


range, it has an 18 in. dia. table and 
a nominal peak thrust of 1,750 Ib. 


Smith's Stamping Works (Coventry), Ltd. 
(34) This exhibit consists of a range of 
examples of drop forgings for airframe and 
engine components with particular emphasis 
on turbine discs and compressor wheels in 
heat resisting and stainless steels, and special 
materials such as Nimonic and titanium 
alloys 


Solartron Electronic Group, Ltd. (164). A 
feature of the Solartron stand is a photo- 
graphic background showing the company’s 
data processing equipment, air-to-ground, 
ground-to-air, air-to-water radar simulators 
for the training of radar and flight personnel, 
and for research into radar systems, plus 
other Solartron electronic products. These 
include an oscillator and an_ oscilloscope, 
voltmeters and a generator, and digital data- 
handling equipment. 

Solus-Schall, Ltd. (249). Magnaflux and 
Zygio crack-detection units; Eresco portable 
X-ray unit; and associated equipment. 
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Southern Forge, Ltd. (258). Producers of 
bars, rods, sections, tubes, forgings and 
stampings in Alminal aluminium alloys. 


Southern Instruments, Ltd. (153). Electronic 
apparatus including trace readers, pre- 
amplifiers for transducers, oscilloscopes, and 
a recording camera. 


Sparklets, Ltd. (201). Producers of dinghies 
and life-jacket inflation mechanism ; aluminium 
pressure die-castings; woven wire braiding. 


S.P.E. Co., Ltd. (168). Are exhibiting a 
full range of fuel pumps including those 
fitted to Viscount, Vanguard, Comet, 
Britannia, Argosy, Avro 748 and VC10. 
Representative turbine-driven in-flight refuel- 
ling pumps and pumps for methanol/water 
injection, H.T.P. fuel and aircraft water 
systems are displayed, together with fuel 
system recuperators, float level control valves, 
non-return valves, and cabin heater system 
pumps. A complete range of Flylite flexible 
fuel hose assemblies, together with couplings 
and end fittings will also be exhibited. 


George Spencer Moulton and Co., Ltd. 
(184). The following items are featured: 
products in especially compounded Elasto- 
meters for high temperature service, anti- 
vibration and ooch-ahensbine units, Avocel 
expanded P.V.C. for packing application, 
rubber seals, resilient drive shaft couplings, 
and Flexitor suspension units. 


Sperry G cope Co., Ltd. (90). New 
developments illustrated by examples, rather 
than by complete sets of current products. 
Company's activities not confined to the 
“ conventional "’ Sperry fields of gyro instru- 
mentation and control, but extend to hydrau- 
lics, turbine engine performance monitoring, 
synchros and other specialized electro- 
mechanical components, and now to the 
automatic control of production machine 
tools and similar apparatus. New instrument 
developments exemplified by a British-made 
* Rotorace " directional gyro, which has been 
in production for some months for military and 
civil operators. A new range of fixed-angle 
variable-delivery pumps, hydraulic pumps, 
and motors, a vibration sensing and analysing 
system, and further new items. 


Standard Tele and Cables, Ltd. 
(146-149). Principal exhibit this year is the 
new automatic pF triangulation equipment, 
type PVT-2, which uses television techniques. 
In association with networks of automatic 
ground-based wide-aperture DF stations, the 
new equipment provides an accurate and 
convenient aircraft position finder for use in 
atc. STRAD high-speed electronic switching 
— and data processing equipment is also 
shown, together with STC airborne com- 
munication and navigation equipment. This 
includes VHF/ILS/VOR/MARKER instruments; 


. 


f) 


i f " 
tad * 


Manufactured by Sperry, this 0-15 g.p.m. 
Vickers variable-delivery pump is of the 
type specified for the V.C.10. Similar 
pumps are to be used in the D.H.121. 


the STR-40 radio altimeter for automatic 
landing; ILS/voR tests sets; a localizer trans- 
mitter and remote control unit for STC 
ILs; and various STC components. 


Steel, Peech and Tozer, Ltd. (135). See 
Samuei Fox and Co., Ltd. 


Sterling Metals, Ltd. (5). Major exhibits 
comprise sand castings of the Bristol Siddeley 
Olympus intermediate casing, Napier Eland 
support plate, Fairey Rotodyne windscreen 
frame, Dunlop Viscount landing wheel hub, 
de Havilland Comet 4 twin boost casing, 
D.H. Sea Vixen pylon casting, and a Bristol 
Siddeley Proteus air intake casing. Die and 

recision mould castings include a compre- 

ensive collection of smaller units in alumin- 
ium and magnesium alloys. 


J. Stone and Co. (Chariton), Ltd. (8). Range 
of sand and gravity die castings in aluminium 
and magnesium alloys as used by the main 
aircraft components manufacturers. Promin- 
ent in this section will be a group of castings 
made in M.S.R. magnesium alloys, which have 
high proof stresses claimed to exceed those of 
any other magnesium alloy. There is also a 
group of precision castings in aluminium, 
magnesium, and copper base materials, to 
illustrate the plaster core, Shaw process, and 
shell moulding methods of manufacture. 


A Bristol Siddeley 
Olympus intermediate 
casing manufactured in 
magnesium zirconium 
alloy by Sterling Metals. 
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J. Stone and Co. (Deptfojd), Ltd. (9). 
Various types of light alloy and other non- 
ferrous rivets, washers and other fasteners 
produced for the aircraft industry, and auto- 
matic voltage regulators of the sealed type. 
Also exhibited are Stone-Vapor thermostatic 
temperature controls and relays, as used on the 
Viscount, Vanguard and Argosy. These 
products are designed for use in connection 
with cabin temperature control, duct over-heat 
control, and engine and wing de-icing systems. 


Suntex Safety Glass Industries, Ltd. (54). 
Manufacturers of Perspex cabin windows; 
canopy mouldings; bullet-proof glass wind- 
screens; rigid P.V.C. moulded panels; and 
clear acrylic tubing. 


Super Oil Seals and Gaskets, Ltd. (55). A 
representative selection from its comprehen- 
sive range of SuPerfect oil and grease 
retainers, hydraulic packings and rubber 
mouldings; also Aeroquip flexible hose with 
re-usable fittings for low, medium and high 
pressure hydraulic, pneumatic and fuel 
systems. Special interest is centred on the 
type 666 high temperature polymer hose 
assemblies with polytetrafluoroethylene lining 
currently supplied to Rolls-Royce, Ltd., for 
the Conway Mk. 5 engines fitted to the 
Boeing 707/420 aircraft for B.O.A.C., Deutsche 
Lufthansa A.G. and Air India International: 
also the type 601 lightweight synthetic rubber 
hose supplied to Rolls-Royce, Ltd., for the 
same application. 


Taylor, Taylor and Hobson, Ltd. (76). 
Precision measuring equipment shown includes 
the Talyrond Model 50 roundness gauge, the 
Talysurf Models 3, 100 and 101, surface 
measuring instruments, the Magna-Gage 
MK. II electronic comparator and signa! light 
indicator, and the Talyvel electronic level. 


Designed for use with liquid oxygen, 

this valve is based on the Saunders Valve 

spherical plug design and fitted with a 
compressed-air motor. 


Tecalemit, Ltd. (179 and O.D.S. K). At the 
indoor exhibition is a recently introduced 
range of Tecalemit high pressure nylon 
flexible hose, of 4 in. to 4 in. bore; ribbon 
filter elements designed to filter air, fuels, 
hydraulic and lubricating oils down to particle 
size of approximately 40 microns with high 
rates of flow, available from # in. to 6 in. 
diameter are also exhibited. A range of 
Waveflex, flexible and twistable waveguides 
for use in connection with microwave trans- 
mission in radar communication systems, made 
by subsidiary company, Gabriel Manufacturing 
Co., Ltd., Torquay, will be seen. Outside 
are examples of fire-fighting equipment manu- 
factured by Foamite, Ltd., another subsidiary 
company. 
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Technograph Electronic Products, Ltd. (151). 
A comprehensive range of printed circuits is 
being shown by this company, on its first 
appearance at Farnborough, for de-icing 
elements, plated-through hole circuits, tape 
cables, thermocouples and sensing elements, 
Strain gauges, flush-bonded circuits, switches, 
inductors, resistors and chemical milling. 


Teddington Aircraft Controls, Ltd. (41). On 
display are components of cabin temperature 
control systems; ice warning and wing, tail 
and engine de-icing equipment; fuel tank 
pressurization systems; missile heating con- 
trol and gate valves. 

Teleflex Products, Ltd. (86). This company 
is exhibiting examples of its range of flying 
controls equipment, including cable tension 
regulators, lightweight pulleys, roller fairleads, 
pressure seals and trim jacks. Also shown is 
its inertia-lock crew harness which now has 
full A.R.B. approval for installations. 
Teleflex Pacific cable tension regulators are 
specified for practically every new aircraft 
including the Avro 748, A.W. Argosy, 
Vickers VC1O, Britannic, Blackburn NA39, 
Sea Vixen, etc. 

Thermal Control Co., Ltd. (173). Makers of 
Firetec aircraft fire-detection equipment and 
various pressure-operated switches for fuel 
systems and hydraulic systems. 


25¢ 


Thermionic Products (Electronics), Ltd. 
(278). The Thermionic multi-channel re- 
corder, Mark VI and the B.C.C. multi- 


channel automatic recording system (MARS). 
A range of vHF communications equipment 
manufactured by British Communications 
Corporation, Ltd. 


Thorn Electrical Industries, Ltd. (132). 
Manufacturers of Plastek panels and other 
flight-deck illumination systems; range of 
passenger-facility panels, roof cabin lights 
and warning signs; electrical connectors and 
other units. 


Titanine, Ltd. (197). This company is 
showing aircraft finishes approved to current 
requirements with special reference to new 
developments in protective coatings for 
exterior and interior painting of aircraft and 
aircraft equipment. Special exhibits deal with 
the latest Titanine scheme T.T.16 for advance 
requirements of all-in protection on pressurized 
aircraft. 

T.K.S. (Aircraft De-Icing), Ltd. (17). The 
main exhibit consists of a T.K.S. fluid de-icing 


The new Standard Telephones and 
Cables automatic ODF triangulation 
system. It comprises a bearing simu- 


lator (lower front cabinet), a sweep 
generator, a picture synthesizer, and 
two television picture monitors. 


system, comprising the switch, suppressor and 
wiring to pump motor; 
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The Mersey 100-gal. lubricating oil dispenser originally developed for Shell by 
Truro Engine Works. 
Turner Manufacturing Co., Ltd. (133). 
tank with pump Manufacturers of oleo compression legs; 
jacks, retracting mechanisms; vacuum and 


attached; flexible outlet pipe from pump to 
micro-filter, from which nylon main, gallery 
and branch pipes lead to a sectioned panel 
distributor. Items not previously exhibited 
include distributor with the new Porosint 
Rigimesh porous stainless steel panel, and a 
nylon pipeline system. 


Triplex Safety Glass Co., Ltd. (6). Main 
feature is a prototype E.E. Lightning wind- 
screen with Triplex gold-film heating, shown 
working in refrigerated conditions. Vanguard, 
Comet and Hunter de-misting windscreen 
sections are also being shown, together with 
silicone interlayered screens for use with very 
high speed aircraft under frictional heat. 


Ronald Trist and Co., Ltd. (64). Selection 
of rubber materials and seals to meet require- 
ments of all sections of the aircraft industry. 
Nitrile rubber compounds have been developed 
to give maximum resistance to high and low 
temperatures, compatibility with mineral 
base hydraulic fluids and lubricants, fuels, and 
with good physical properties. Viton the new 
fluorinated Elastomer combines outstanding 
fluid resistance with serviceability at extremely 
high temperatures. Butyl rubbers have been 
specially compounded and have been used 
with marked success in equipment handling 
Skydrol 500 and 7000 ester base non-inflam- 
mable hydraulic fluids. 


The Trix Electrical Co., Ltd. (77). Pro- 
ducers of sound amplification equipment of 
various types for ground and airborne use. 


Truro Engine Works, Ltd. (O.D.S. I). On 
show is a 60 Imp. gal. hand-operated lubricat- 
ing oil dispenser on a four-wheel chassis, as 
supplied to Shell-Mex and B.P., Ltd., and a 
100 gal. oil dispenser originally developed for 
Shell International Petroleum Co., Ltd. There 
is also a 600 I.g.p.m. hydrant main dispenser 
on a Bedford chassis, ordered by English 


Electric Aviation, Ltd. and Vickers-Arm- 
strongs, Ltd. 
Tubes, Ltd. (241). Tubular or hollow 


forgings for compressor and turbine shafts, 
helicopter main rotor shafts, transmission and 


propeller shafts, landing gear, actuator 
cylinders and rocket motors. 
The Tungum Co., Ltd. (263). Manufac- 


turers of components for guided weapons and 
radar equipment; springs, spinnings and 
machined parts. 

Turner Brothers Asbestos Co., Ltd. (32). 
Aircraft and guided weapons components 
moulded in either Durestos resinated asbestos 
material or Duraglas glass-fibre reinforce- 
ment. Durestos felt for mouldings with large 
surface areas is widely used for surveillance 
scanners, drop tanks, fairings, nose cones and 
many other aircraft and missile parts. 
Durestos flocks and powder provide for 
production of smallest and most intricate 
shapes. Included in the Duraglas range are 
A.I.D. approved finished cloths and tapes 
together with powder and emulsion bound 
chopped strand mats supplied under the trade 
name Duramat. 


hydraulic pumps; flying controls. 


Ultra Electronics, Ltd. (275). Exhibits on 
display include push-button communication 
control, an engine vibration indicator, 
condition analyser, and control equipment 
and SARAH search, rescue and homing 
apparatus. 


This new Kelvin Hughes 100,000 ft. 
servo altimeter can be seen in the 
Smiths Aviation Division display. 


Unbrako Socket Screw Co., Ltd. (259). 
This company’s new advanced design division 
is developing and manufacturing high per- 
formance bolts and fasteners for the aerospace 
and kindred industries: fasteners are available 
in a variety of materials, including titanium, 
and in almost any configuration. 


Vactric (Control Equipment), Ltd. (183) 
and Vactric (Precision Tools), Ltd. (182). 
Range of international frame size precision 
servo components including ac motors and 
motor tachogenerators as well as DC motors, 
both permanent magnet, split-field and 
tachogenerators. In-line gearheads with 
ratios of up to 1000:1 will also be featured. 
Recent developments in the application of 
high speed rotary switches. Comprehensive 
display of breadboard servo components and 
speed reducer kits. An actuator is shown 
working in an oven temperature of 200°C. 
minimum and controlled by a simple position- 
ing servo. 


Valay Industries, Ltd. (104). Aijrcraft 
cleaning products, including Aerowax high- 
gloss protection, Aerowash wash-down 


additive, Aeroval interior cleaner, Wadpol 
polish. 
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L. M. Van Moppes and Sons (Diamond 
Tools), Ltd. (28). The new series 12 Diaform 
attachments are displayed, covering forms up 
to 4 in. « 14 in. on wheels up to 24 in. « 4 in., 
and designed for use on cylindrical, centreless 
and other grinders. Illustrations of the use 
of Diamesh roller truers in the production 
grinding of aircraft bearing components are 
also included. The Diatube range has been 
extended to include the hydraulic unit mounted 
on a Land Rover, for taking test cores in 
runways, and has been used at Farnborough. 


Venner Accumulators, Ltd. (43). Examples 
from the Group's products developed for the 
aircraft industry include Venner accumu- 
lators, lightweight silver-zinc and _silver- 
cadmium aircraft batteries in new easy-clean 
containers and Type HT125 hermetically 
sealed units for guided missiles and electronic 
equipment Also exhibited are lightweight 
portable equipments utilizing Venner silver- 
zinc cells, battery chargers, automatic voltage 
control units as well as examples on one-shot 
energizers. Venner Electronics, Ltd., show 
examples of equipment incorporating the 
latest electronic techniques for test and 
development work in the aircraft industry. 
Venner, Ltd., show aircraft emergency 
lighting units, code senders and timing 
equipment. 


Vernons Industries, Ltd. (13). Some 3,000 
mobile ac and pc Vernon ground power units 
and energizers for aircraft are in use through- 
out the World. Items shown include static 
inverters and servicing and starting trolleys. 


W. Vinten, Ltd. (124 and O.D.S. 13 and 
14) Inside, this company is showing 
various still and ciné cameras for reconnais- 
sance and scientific use, together with a 16 
mm. combat recording camera. In_ the 
external exhibition is a photographic recon- 
naissance installation for small unmanned 
aircraft, and a P.R. system in a self-contained 
detachable pack for bomb-bay or wing 
installation 


W. S. Electronics (Production), Ltd. (160). 
Development, design, manufacture and repair 
of unr and vuF airborne equipment, telemetry 
and other electronic equipment. 


Ward, Brook and Co., Ltd. (207). Miscel- 
laneous plastic, plastic/metal components 
including terminal blocks; personal _life- 
saving apparatus; plastic extrusions; foam- 
rubber mouldings; injection mould tools. 


Waymouth Gauges and Instruments, Ltd. 
(4). See Smiths Aircraft Instruments, Ltd. 

Wellworthy, Ltd. (139). A range of metallic 
sealing rings is on display, together with 


A new Vinten hand-held 
or fixed position camera 
for low altitude obser- 
vation and reconnaissance 
photography. 


A Thermionic Products 

(Electronics) standard 

bay Series 3 multichannel 
recording equipment. 


A fabricated nose fairing 
in stainless steel manu- 
factured by Wilmot 
Breeden for Rolls-Royce. 
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Spirolex retaining rings for securing shafts, 
gear trains, ball races and other internal and 
external circular components. Pistons and 
piston rings are also shown, plus the Al-Fin 
bimetallic bonding process and Wellseal 
jointing compound. 


Western Manufacturing (Reading) Ltd. (217). 
Manufacturers of electrical actuators; trim 
and limit switches; warning indicators : 
thermostats ; hydraulic and pneumatic valves 
and cylinders ; high-temperature coils and 
sealed relays; pressings and stampings in 
hght alloys; aircraft structures, sub-assemblies 
and components. 

Westinghouse Brake and Signal Co., Ltd. 
(257). Comprehensive selection of the latest 
semi-conductor switching devices together 
with examples of their applications including 
three-phase static power inversion and a¢ 
power control. In addition, a selection of high 
power silicon rectifiers, available with inverse 
voltage ratings up to 1,000 volts, is shown, 
together with examples of complete assemblies 
Also included is a selection of high temperature 
and miniature selenium rectifiers. 

Westland Aircraft, Ltd. (J). Scale models of 
the very wide range of rotorcraft now encom- 
passed by the Westland Group, including this 
year for the first time Bristol, Fairey and 
Saunders-Roe designs. The 25-ton 68-passen- 
ger SR-N2 Hovercraft, being built at Cowes, 
will also be shown in model form. Scenic 
groups illustrate four applications of the 
Twin Gnome Wessex, the P.531-2, the 192 
and a Central London heliport. 


Whitehouse Industries, Ltd. (136). The 
complete range of turret and industrial type 
Philidas all-metal one-piece self-locking nuts 
is displayed. Other exhibits include Philidas 
single and double anchor assembly nuts 
standard, thin and countersunk types—and 
clinch nuts. 


Whiteley Electrical Radio Co., Ltd. (206) 
Exhibits include a radio sonde, audio ampli- 
fiers and oscillators, aircraft cockpit knobs, 
plugs, sockets and microphones. Also on 
display is a range of specialized components 
encapsulated in epoxy resin and polythene 
including complete transistor audio amplifiers 
and oscillators together with a range of 
hermetically sealed pulse and miniature trans- 
formers and inductors. 

Henry Wiggin and Co., Ltd. (30). Emphasis 
is on the progress being made in the develop- 
ment of more advanced Nimonic alloys for 
operation at higher temperatures and on a 
number of important production improve- 
ments of significance to the gas-turbine 
industry. Comprehensive data are available 
on the Nimonic and Nimocast alloys. 

Williamson Manufacturing Co., Ltd. (143) 
A selection of current photographic equipment 
for air survey and reconnaissance. 

Wilmot Breeden, Ltd. (199). On display are 
hollow blades for Sapphire, Tyne and other 
gas turbines; fabrications in stainless steel 
and Nimonic 80A material alongside Argonarc 
welding and precision machining; the Wayne 
Kerr transfer function computer for the field 
of servo control system analysis; and the 
Telepak Size 5 hydraulic power supply. 

Wireless Telephone Co., Ltd. (68). See the 
Plessey Co., Ltd. 

Zwicky, Ltd. (250 and O.D.S. O). Inside, 
a 4-in. low-loss restrictor pressure controller, 
a shock alleviator, a 3-in. variable venturi, a 
slow-close nozzle, Uniplex and Biplex filters. 
Outside, the Severn 10,000 gal. refueller, the 
Angus superjet and Jetstream hydrant dis- 
pensers, and standpipe and loading arm 
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Bali and 
Roller Bearings.... 


for speed and endurance 


ino BPP. gta 
{13a 
eae 
geese <a e 
. ee 
ee aye 
it ey ees 
opt ekg ? 
, neg 
—— - ote 
ys ; ta _.¥ 
Ms : a al ig 
ss oS 
cle : Fie 
; red 
: Pea es 
i He cee 
: * eae 
+e aS, P, ae i 
: : aa 
sa . yi 7 “4 
Sy = a 
z = : 2 ae 
4 : ': : * 2 
- > % <i 
; we. 
. 2 : i 7. Ne 
* ss 
ss ; 4 ee 4 
i aren fs 
Rs ee 
t EA Shas j: "! 
. oe eae: 
5 moos 
. ex) | ‘ 
ray . eras 
. “ ie ie 3 
‘4 meer \\ 
ia Bee 
i . Sages 
4 Bate oda by. 
Bs ii 
i ia) 
F ae 
we as “Ay » 
© ae 
5 : ae 
‘ae AL es Es 
A . = Se 
: eg * 2 ae 
ss ares) 
aa 5 Se 
. ES 
Fe 
a oa 
; 3 Bare 
id eee 
; He kl 
22)8) 2en ae 
rae y 
. et Aang 
. a 
: Bess. 
- ‘y os ‘ceed 
— 
‘ * 3 
meer 
er 
7 ete 
. A fA 
Se : ee a Rane | 
~ een 7 ee ee ee ae ee Be aa ‘ - j cee, » 
: —— ieee 
4 4 ee eS . = he 
<e ; 4 _ es — zee ai ee 
i. ce es afk! PEL, 3 Peete na . es * 
a i pe 245 ” Rinna... ae 
ae “ ae = —_ = eed es tains —— wa ‘ «ete Ae 
. a “ ett, ae , —_ Ye 
—_ a op J = PS tae {wie * Se 
Rt a = 
' wii = td - ee oa : hei ee = 7 +s be 
7 os me ae 
s aa a poe a “ it Nal + rosa oy 
. * an eee Bee : i Rae, 4 Se mes 
a al : be a oe 
” a cs BE 
RP es ga mia te aie NB 1S pe BRO Fo vet 
re : ‘ i m \ d ° ae eer: 
i we we gs & beet SS Spee , = ~ “¢ ia 
 —_— fener (pia a 
PF ie rom. a 2 Deon Ps 
i ll jee ‘ i 4 pee ‘ R 4 os - oe 
- — J see ES 0 Files , a ec 
> i ‘ e o 4 - eee * ila sis on 
>» eno ; Dm Sarin’? A sll - iia 
an ae = ai = - SES 
ie * et ‘ ee: a 
- \ = ad 8 ss ee me ‘ ; Age 
4 ‘ a - : ee >> 
ee ety 
\ ; [s he Rae 
: ; = ree, '® 
$ ~ eh de 
Fi as 3, op 
. = fb ae 
2NULAND T< ; a5 ee a, Die 
ie a $5 
: | a 7" ge 
‘ om “abies . a 
; . ‘ as . te & 
» a* . +40 
 —. met 
eo as ae eee |) ee %= aga = 3 oe =. i ae ‘eer a ae 2 
3 : > - = > = ee ' 
ee 
5 eae 
7 ae as 
eas 
é : ae 
— 5 Bas : se ee 
i be ees 
pa. ** wa ik 
ore a, Pate te 
2 
ane ada 


THE AEROPLANE (Supplement) 134 SEPTEMBER 2, 1960 
and ASTRONAUTICS 


The new Solartron Pressure Scanning Transducer 

NT 999—incorporating the NT 4-313.S standard }”" transducer 
for scanning applications—permits precise pressure 

fi measurement on up to 48 lines, with matched dynamic 

- % response and measuring accuracy for all channels. 


. Precision-engineered in stainless steel, the NT 999 

7 precise has a nominal scan rate of 48 lines/sec., accepts between 
1 and 40 psi absolute on any input—and can be supplied 
with either continuous or ratchet-motor drive. 


multichan nel Write now for full details of the NT 999 and the standard, 


cs flush-mounting replacement Transducer type NT 4-313.S. 


pressure : 
measurement 
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THE SOLARTRON ELECTRONIC GROUP LIMITED 
VICTORIA ROAD, FARNBOROUGH, HANTS. 

Telephone: Farnborough (Hants) 3000 

Telex: 8545 Solartron Fnbro. Cables: Solartron Farnborough 
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ec 


build aircraft tyres 


for safety and 


long life 


Firestone TYRES — consistently good 


iin a a a NS RS la al 


; EXPERIENCE COUNTS 
UDRPTE ANGE A 


45 Factories throughout the World. 


Firestone total sales exceed 
£1,000,000 per day. 


SEE FIRESTONE ON STAND NO. 7 


s 


FIRESTONE TYRE & RUBBER COMPANY LTD., GREAT WEST ROAD, BRENTFORD, MIDDLESEX . A.LD. & A.R.B. APPROVED 
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26 Person Reversible Aircraft Liferaft 


with instantly inflatable self-positioning and permanently attached canopy. 


Manufacturers and suppliers of a complete range 


of civil airline safety equipment including 


inflatable liferafts, lifejackets and babies’ 
floating survival cots to over fifty airlines 
throughout the world. The 26 person reversible 
liferaft has been specified by Qantas Empire 


4 " 


Airways, Tasman Empire Airline, £ , ¢ 
R 4 « 


V% 


” 


Aerlinte Eireann, Canadian 


Pacific Airlines and K.L.M. 
against strong international 


competition. Approved by the 


Air Registration Board (Great a <S 
and the Federal Aviation Agency (U.S.A.). ae 
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Pressure Jerkin/Anti-G Suit/Flying Suit 


Manufacturers and suppliers of Anti-G Suits, 
Pressure Jerkins, Parachutist and Aircrew 
Lifejackets, Flying and constant wear 
Immersion Suits, Inflatable Exposure Suits, 
and Inflatable Liferafts to the Royal Air Force, 
Fleet Air Arm, Royal Navy, Royal Marines, 
Parachute Brigade and the Armed Forces of 
Commonwealth and NATO countries. Design 
approved by the Ministry of Supply and 


Air Registration Board 
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ELECTRO PNEUMATIC VALVES For 
the control of air supplies to guided weapons 
and to pneumatic or gas systems, the servo 
operation of Hymatic solenoid pneumatic stop 
valves ensures a small size and weight and low 
current drain for high working pressures and 
low pressure drop. 

The MD.23 for 4,000 p.s.i. working pressure 
has }” B.S.P. connections, weighs 1.8 lb. and 
is rated at 0.4 amp. and 24 volt. 

The MD.20 for 60 p.s.i. working pressure has 
a pressure drop of 4 p.s.i. at 5 c.f.m. flow, 
weighs 1.0 Ib. and is rated at 0.15 amp. and 24 
volt. Other types control air flows up to 
1 lb./sec. 


Hymatic, as leading engineers in the Aircraft 
equipment field, have been responsible for the 
design and precision manufacturing of many 
products, including: 


Selector valves 

High pressure relief valves 
Shuttle valves 

Pneumatic rams 

Automatic regulator valves 
Hot air reducing valves 
Pressure maintaining valves 


.. by Mymatie 


REDDITCH, WORCESTERSHIRE 


THE HYMATIC ENGINEERING COMPANY LIMITED 
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We also stock:- Resistors, Condensers, Switches, Transformers, Valves, Relays, Ammeters, Voltmeters, Knobs, Lamps, Circuit 
Breakers, Actuators, Inverters, Voltage Regulators, etc 


} FOR SERVICE 
A | 


' PLUGS & SOCKETS * 


MORE THAN 1,000,000 PIECES 
COVERING OVER 50 DIFFERENT RANGES 
Painton 


IN STOCK. 


MULTICON MS/AN SERIES 


MAXICON K o” 
MICROCON DP be 
HEAVY DUTY MULTICON AUDIO X & XLR SERIES 


Films & Equipt MINIATURE D, DPA, DPB, 
DPO, MC & K SERIES 


TYPE E.M. 
E.P. HERMETICALLY SEALED 
J-400 (JP & JS) SERIES 
CO-AXIAL BATTERY & POWER 
CONNECTORS 
Mc Murdo DX SERIES 


STANDARD RANGE UG CONNECTORS 


MICRONECTOR 
STRIP CONNECTOR 


Magnetic Devices 


Thorn Bendix 


as AN RANGE 
MINIATURE SEALED 
aaaete PIGMY RANGE 
MULTIWAY BACK 
MOUNTING Amphenol 
PYE CO-AXIAL 
° AN RANGE 
Belling & Lee 
UNITORS 
SCREENECTORS Deutsch 
DM 9700 SERIES 
:. Mark IV 
Additional British Types Additional 
UNDER AM SECTIONS 5A, 5B, 5C, 5D, 5X, 
1OH. INTER SERVICE ‘Z’ NOS. ARMY ZA American Types 
NOS. ADMIRALTY AP NOS. NATO PART UNDER AM SECTIONS 105G 
NOS.—ALSO PO TYPES 105X & 110H 


STEWART AERONAUTICAL SUPPLY CO. LTD. 
ADASTRAL HOUSE, NUTFIELD, REDHILL, SURREY 
Telephone: REDHILL 5050 (10 lines) Cables: SASCO, REDHILL 
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HELLERMANN 
components for the 
aircraft industry 
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Plugs and sockets 

Water and pressure-proof devices 
Cable binding and marking sleeves 

Sleeve fitting tools and wiring tools 
Compression terminals and crimping tools 

Cable clips and other retaining devices 
Plastics mouldings and extrusions 

Metal pre-treatment solutions 
Spring-loaded terminal blocks 

Label embossing tools and tapes 


Plugs and Sockets Compression Terminals and Cable Binding and Marking 
Crimping Tools Sleeves 


HELLERMANN Ltd Crawley, Sussex Crawley 2000 
(A subsidiary company of Bowthorpe Holdings Ltd) AID and ARB approved 
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CLASSIFIED DIRECTORY 


This summary of suppliers to the British Aircraft Industry, (6) INSTRUMENT EQUIPMENT; (7) RADIO AND 
excluding S.B.A.C. exhibitors, has been condensed from Part Ill ELECTRICAL EQUIPMENT (includes navigational aids and 
of «The Aeroplane Directory of British Aviation’ 1960 Edition. communications); (8) SURVIVAL EQUIPMENT AND 

(1) BASIC METALLIC MATERIALS (castings, forgings, FLYING-CLOTHING; (9) MISCELLANEOUS EQUIPMENT 
sheets, stampings, all metals in unmachined state); (2) NON- AND SERVICES (furnishings, maps, packing, photographic 
METALLIC MATERIALS (adhesives, ceramics, glass fabrics, supplies, repair work, research work, seating); (10) AIRPORT 
plastics, rubber, timber); (3) PREFABRICATED COMPON- CONSTRUCTION AND EQUIPMENT (airfield lighting, fire- 
ENTS AND PARTS (A.G.S. parts, airframe components, sub- fighting, fork-lift trucks, ground power units, passenger steps); 
assemblies); (4) TOOLS AND WORKSHOP EQUIPMENT; 11) FUELS AND OILS; (12) PAINTS, CLEANERS AN 
(5) CONTROLS, SYSTEMS AND ACCESSORIES. INISHING PROCESSES. 


l Basic Metallic Materials 


Aeroplane and —e Aluminium 49049. Aircraft steels and machine T.: Broadwell 1152 and 1895 Drop Rotherham Forge and Rolling Mills 
Castings, Lid., Wood Lance, Erding- tools, forgings and stampings Co., Ltd., Rotherham, York. pF 
ton, Birmingham I Erdington Deritend Stamping Co., Lid., Liver Low Moor Alloy Steel Works, Ltd., Rotherh 32 ste ~ Tr. 
ton, . ; ; S Sauteed fs rd ri . . am 3281. Rollers, forgers and 
2207-9 Pressure, gravity and sand poo t Deriten . irming ham, The Steel Works, Low Moor _Brad drop ampers of steel sheets, bars. 
castings I Victoria 2941- Forgings and ford Yorks I Bradford 331 Samlesbur Engineering 

Aircraft Engineering and Jigs, Ltd., stampings Stainless, tool, die and alloy steels Samiesbur Y airfield — B. ee 
Wren Works, Chadderton, Lancs. T Diecastings, Lid., Highgate Sq Manganese Bronze and Brass Co., pore ty 3 ror 4 ac urn, 
Chadderton 5691 Ferrous and non- Birmingham, 12. T.: Calthorpe 2241-3 Ltd., The, 2 London Wall, London extrus ns a en weer 
ferrous castings Gravity, die and sand castings E.C2 I London Ws 880 ‘@hhos , . 

Albion Drop Forgings Co., Ltd., Doncaster, Daniel, and Sons, Ltd., Wrought metals nee self- cicleanian H eee = —— nog 
Foleshill, Coventry. I Coventry 284 Penistone Rd., Sheffield, 6. T. bearings Nott . 1 ahaa pert rg a 
. : , 2 marelenm = . Otls Sutton-in-Ashtfic ‘ 
ss Rady eee — ee 081. Forgings; turbine . a ane * fumes, Ltd., Bred- Alloy steel castings 

uminium orporation, id., r- ue . i. ury { orks, oodiley or Sheffield Forge and Rolli Mills 
Buckingham Place, London, S.W.1 oan tan eee ween “_— Stockport. Ledloy frcee-cutting steel,  [Led., Millsands, Sheffield tg bm 
T Victoria 9671 Aluminium o all, , orcs . etc tee : 5 

te Brierley Hill 77561. Forgings in stee}, , — 
olier lis, William, Ltd., iar P ic ; 
rollers titanium, Nimonic, aluminium, phos- neiie oe sear —_ =e Smethwick Drop Forgings, med 

Andrews Toledo, Lid., To'edo shoebeonee Rd., Wednesbury, Staffs. T.: Stone- Rolfe St., Smethwick. T.: Smethwick 
Steclwé Sheffield, 3 -ffie| Or-OFo , oss 2651-5 jumini an : 
oy _ naga th a Equator Wheels and Sections, Lid., (0 °° — o..- nium and mag = 1234. Drop forgings. 

23274. Airc cel é Raglan St., Wolverhampton T a 2 Smith-Clayton Forge, Ltd., Tower 

B. Attewell and Sons, Ltd., Reflec- = Woiverhampton 21605. Stainless-stee! Mining and Chemical Products, Works, Lincoln. T.: Lincoln 25492. 
tion womm bear — os ae stiffening bands. Cold rolling, torm- aan Sig | pene me hones. b a So Forgings and drop stampings. 
guarantee aminate . . ing. profiles, etc. se anche a.  Cctromeat Steel Stampings, Ltd., Cooksicy, nr. 
shims and packings; Perspex panels Fry's Metal Foundries, Ltd, 2% estore fusible alloys; Cerro- Kidderminster. T.: Wolveriey 266 
and canopies P Tandem Works, Merton Abbey bend; MCI 15 Alloy Pressings in stainless steel and other 

Baliour, Arthur, and Co., Ltd., London, $.W.19. T.: Mitcham 4023 Morgan, George, Ltd., Grange Rd., metals; welded rings. 

Capital Stee! | Works ery m. Solders and fluxes; Fryolux solder Sel y Oak Birmingham, 29 r Selly Titanium Metal and Alloys, Ltd., 
T.: Sheffield 22071. High-speed, alloy paint Oak 1156. Drop forgings in alloy, 2 Metal Exchange Buildings, Leaden- 
tool and plain carbon tool steels. Hadfields, Ltd., East Hecla Works, carbon and stainless steels hali Avenue, London, EC 3 T. 

Birkett, T. ™M., Billington and Tinsley, Sheffield, 9. Alloy and stain- Nitralloy, Ltd., Atias Works, Shef Mansion House 4521]; and Clyde Stee! 
Newton, Ltd., Birkett St Hanley less steel; stecl castings and forgings; field, 4. T.: Sheffield 26646. Nitriding Works, Sheffield, 2. Titanium rolled 
Stoke-on-Trent T.: Stoke-on-Trent turbine discs process of case-hardening specia bar, forged blanks, rings and sheets. 
22184 Non-ferrous castings and Jonas and Colver (Novo), Ltd., steels and Nitralloy steels United Steel Companies, Ltd., The, 
machined parts; Birso chill-cast rods = Novo Steel |W orks, Sheffield, 9. T. Osborn, Samuel, and Co., Ltd., P.O. Box 64, The Mount, Broomhill, 
and tubes ‘a in —— a we —_ a Clyde Steel Works, Shefficld. Airt- Sheffield, 10. T.: Sheffield 60081; and 

Bolton, Thomas, and Sons. Lid., ayser, son an o., Ltd, raft steels 8 Grosvence Garden w 
Mersey Copper works, Widnes. Carlisle Stee] Works. G P.O B x 144, < Perry Barr Metal Co., Ltd., Osco:t iron and steel. no ae a 
Lancs. T.: Widnes 2022. Suppliers Sheffield. 4. T.: Sheffield 22124. High- = ang Queslett Works, Shady Lane, Gt ings; alloy and special steels 
+e ring Rg _ oe —— — heat resisting and —. We ngham, 22a. T.: Gt. Barr Vaughan Bros, (Drop Forgings), 

ramah, J. - an o., Ltd., eae . 79 ight alloys, . le 1 
Devonshire St.. Sheffield, 3. T. Kiveton Park Steel and Wire Rapp, Leo, Ltd. (inc. LR Airstee! - ene ae ee ee 
Sheffield 24228 Aluminium alloy; pte a = — a ae Ltd.) Wimborne AV Norwood Wilson Alloys, Ltd,, 114 Night- 
Nimonic, etc., fabrications; Argon ne “ ue! iveton 252 tee Green, Southal!, Middx. T.: Southall ingale Rd., London, N.22. T.: Bowes 
welding, etc ars. ; ee 2322 Aluminium and aluminium- Park 8431. Aluminium and aluminium 

Carlisle, C. G., and Co., Ltd., Iona Lansley, Alloys, Lid.. Langicy. alloy sheet, bar, tube, etc.; stainless alloys 

ae a au lough, ucks i : sé rbon anc lloy “Is . . , . 1 
Sheffield, 6. T.: Sh sticid 348791 and Hidurel high - conductivity alloys; “age aa nse >. Ltd Wimborn A. Upecr Wortley a. Werlen, 
Sheffie . s —- . Hidurax aluminium bronzes; castings app. £0 eet), BAG, - a Ltd.. pper orticy d.. orticy, 
43796. Stainless-steel bars in Lanesiioy stelniess stecls aad nickel Av.. Norwood Green, Southa Leeds. 12. T.« Leeds 638234 and 

Clifford, Charles, Ltd., Dog>00! pase alloys. : Middx. T.: Southall 2322. Mild 638291. Eatonia and E.C.C. castings. 
Mills, Birmingham, 30. T.: Selly Oak Lavender, J. H., and Co., Ltd.. Hall steel, sheets, plates and sections Yorkshire Imperial Metals, Ltd., 
1544. Rolled metal products in tube. Green Works. Crankhall Lane, West Steels for jigging and tooling P.O. Box 166, Stourton, Leeds, T.: 
rod. non-ferrous bar and wire Bromwich T Stone Cross 2273 Renfrew Foundries, Ltd., Hi\iington Leeds 72222 Solid-drawn tubes, 

Coley, R. J., and Son (Hounslow), Aluminium alloy castings Glasgow, S.W.2. T.: Halfway 3391 Yorkshire capillary fittings. 

Ltd., Jubilee Works, Chapel Rd Lee, Arthur, and Sons, Ltd., Aiminal castings i Young, A. S. and Co., Ltd., Tower 
Hounslow Middx T Hounslow Trubrite Stee] Works. Meadow Hall. Rollet, H., and Co., Ltd., 6 Works, Woodside Lane, London, 
2266. Metal merchants nr. Shefficld. Bars, strip, etc Chesham Place London S.W.1 I N.12 T Hillside 6606-7. Welding 

Darwins, Ltd., Fitzwilliam Works Light-Metal Forgings, Ltd., Church- Belgravia 4300. Non-ferrous materials rods and Colmonoy hard-surfacing 

Tinsley, Sheffield, 9 T Sheffield bridge, Oldbury, nr Birmingham and stainless steels alloys, Nicrobraz brazing alloy 


2 Non-metallic Materials 


British Belting and Asbestos Ltd., Cork Manufacturing Co., Ltd., Hal! Kautex, Ltd., Elstree Way Elstree Moulded Components Uablo), Led., 
Scandinavia Mills, Cleckheaton, Lane, South Chingford, London, E.4 Herts T.: Elstree 1777-9 Neo-K- Mill Lane, Croydon, Surrey £ 
Yorks. T.: Cleckheaton 3222. Mintex I Silverthorn 1101 Langite and Tex jointings: anti-vibration and insu- Croydon 2201 Airscrew and heli- 
brake and clutch linings and other Neolangite jointings and packings lation packings - 26 oes copter blades, etc Sandwich pancis 
riction materials; Asbestos yarns, . . 49«.397 Leicester, Lovell an 0. Lid., with Acro Jablex core; glass-fabric 
cloths, tapes, packings and jointings; I ee oo .. “ 7 North Baddesicy Southampton facings; therma! and sound insulation. 

ea atime a c mn, 2 ‘a m - 
Scandura P.V.C. fire-proof conveyor Ladbroke 3709 Evolite Perspex Hants f.: Rownhams 363 Casco Nobrac Carbon, Ltd., Commerce 
belting (acrylic) tubes and cylinders synthetic resins and Casein glues Way, Lancing, Sussex. T.; Lancing 
, ae : Mandieberg, J., and Co., Ltd., 2953 Specialist grade carbons 

British Moulded Plastics, Ltd., Expanded Rubber Co.,  Ltd., Albion Works, Cobden St., Pendie- North Weltich Stanton, £48.. Pane 
Avenue Works, Walthamstow Av Mitcham Rd Croydon, Surrey ton, Salford 6, Lancs. T.: Pendleton a St Blaydon-on-Tyne 
London E.4 T.: Larkswood 2323 Onazote expanded acylonitrile for 1441. Proofed fabrics for balloons, Blaydon 346-9 Panax paper-base 
Telenduron bitumen asbestos com- radomes Rubazote soft expanded dinghies flotation gear nflatabie laminated sheets, etc 


pound and mouldings; moulded rubber chairs, aircraft covers, etc =r? 
plastics and extrusions Ferod aes Chanchen-te-Frith Minnesota Mining and Manufactur- Peradin Rubber, Ltd., Freshford, 
erodo, Ltd., hapel-en-le-Frith, ing Co., Ltd., 3M House, Wigmore nr. Bath, Somerset. T.: Limpiey 


B.X. Plastics, Ltd., Higham Station Stock port I Chapel-en-le-Frith St cha Wi aaa thee Stoke 3263. Peratol sealing com- 
Av., London, E.4 I Larkswood 2520. Friction materials jul an at @aie " rs 3M pound 

< ce 1Ose Z pes, > 
S11. Sheets, rods, tubes extrusions, Gosheron John, and Co., Ltd., anees cues uae Galen we Plastikade (Manchester), Ltd. 
f etc.. in Cobex Bexoid, Xylonite Packaging and Industria Tape coated abrasives Central Mill, Woodstock St., Oldham, 
B.X. P.V.C., B.X. Polystyrene, and Centre. Albert Embankment, London, Morgan Crucible Co., Ltd., The, Lancs t Oldham (Main) 9261-3. 
EsoGex: Gherenet Iaebanon) S.E.11 T.: Reliance 7600-9. Scif Battersea Church Rd., Battersea Polyurethane foams for thermal and 

; : adhesive tapes London, S.W.11. T.: Battersea 8822 * insulation 

Cape Asbestos Co., Ltd., 114 Park a n 
St 5 er Ww. I Grosvenor Jones, Samuel and Co., Ltd., New Morganite carbon and metal-graphit ud ‘as, Ltd., 6 Victoria St., 
6022 Insulating materials, linings Bridge St London E.C.4 T brushes and contacts Carbon piles I 5.Wa T.: Victoria 6501 
building end insulation boards Central 6500 Self-adhesive tapes and electrodes. Ru sheeting, etc 
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Scott, Bader and Co., Letd., 
Wollaston, Wellingborough. North- 
ants. T.: Wollaston 262. Marco and 
Crystic polyester resins 

Smith and Nephew, Lid., Bessemer 
Rd., Welwyn Garden City, Herts 
T.; Welwyn Garden City S151. Lasso 
self-adhesive tapes 

Serbo, Lid., Woking, Surrey. T.: 
Woking 966. Rubber goods 
Surridge’s Patents, Lid... New 
Works, Croydon Rd.. Elmers End. 
Beckenham, Kent T Beckenham 
0168 Holdtite adhesives 

Tinkertex, Lid.. Bottoms Mill, 
Holmfirth, or. Huddersficid T 


Holmfirth 636 Aircraft upholstery 
cloth and curtaining. Uniform cloths. 
w 


(Inc. Frome Plastics, Ltd.), Vallis 
Mills, Frome, Somerset. T.: Frome 
2206 Hibudine seals and gaskets 
Fromoplas plastics sheets, mouldings 
and moulding powder Flexlite 
sponge rubber. 

Warerite, Ltd. (unit of Bakelite, 
Ltd.), Watton Rd. Ware, Herts 
Decorative laminated plastics 

Wright, John and Sons (Veneers), 
Ltd., Avon Wharf, Longfellow = F 
Mile End Rd., London, E.3 
Advance 4444. British-cut Gaatas 
for construction and decoration. 


3 


Prefabricated 


Components and Parts 


Abbey Panel and Sheet Metal Co., 
Ltd., Bayton Rd., Exhal!, nr. Cov- 
entry T.: Bedworth 2071 Aircraft 
fabrications, cowls and assemblics. 

Ltd., Gatwick Air- 
port, Horley, Surrey T.: Horley 
4455 A.G.S. parts, accessories and 
components 

Aerolex, Lid., Bridge Rd. Camber- 
ley. Surrey T.: Camberiey 1500. 
Components and assemblics 

Engineering Co., Lid., 
Commercial Rd Hereford y 
Hereford 3068. Assemblies and com- 
ponents; lubrication equipment. 

Aircraft Engineering and Jigs, Ltd., 
Wren Works, Chadderton, Lancs. 
T.: Chadderton 5691 Components. 

Alrcraft-Marine Products (Gt. 
Britain), Lid., Amplo House, 87-89 
Saffron Hill, London, E.C.1 yf 
Chancery 2902-8. Solderiess terminals 
and comncctors 

Amal, Ltd., Holdford Rd.. Witton, 
Birmingham, 6 Birchficlds 4571. 
Flame traps, fuel filters, precision 
components and assemblies 

Angus. George, and Co., Lid., 
Angus House, Newcastle upon Tyne, 
1 T.: Newcastle upon Tyne 22656-9. 
Gaco oil seals, hydraulic packings and 
mouldings, brake and clutch linings, 
gears, fire extinguishers, fire hose, 
transmission and conveyor belting. 

Arens Controls, Lid., Trowers 
Way, Holmethorpe, Redhill, Surrey. 
T.: Redhill 5511-3. Remote controll- 
ing gcar; operating boxes; end 
fittings 

Armstrong Patents Co., Lid., East- 
gate, Bevericy, Yorks. Heli-coil 
screw thread inserts and high-endur- 
ance nuts. 

Aston, E. S.. and Co., Ltd, 
5S Sebastian St Goswell Rd., 
London, E.C.1. T.: Clerkenwell 2179. 
Instrument pane! cleats; fairleads; 
packings and contro! knobs in lami- 
nated plastics and cast resins 

B. Attewell and Sons, Lid., Reflec- 
tion Works, Iver, Bucks R.LA. 
guaranteed laminated aluminium 
shims and packings; Perspex panels 
and canopies 

Autoset (Production), Lid., Stour 
St.. Birmingham, 18. T.: Edgbaston 
1143-4 Springs and rubber-suspen- 
sion equalizing castors; fixed-direction 
wheel brackets; castors 

Avery Equipment, Lid., Tachbrook 
Rd., Leamington Spa. T.: Leaming- 
ton Spa 2700 Flexible hose and 
self-sealing couplings 

Aviation Traders (Engineering), 
Lad., 21 Wigmore St.. London, W.1. 
T.. Museum 7791; Southend Airport 
Essex Rochford 56491; and 
Stansted Airport, Essex. T.: Takeley 
391. AGS. parts major and sub- 
airframe assemblies gas-turbine 
sheet-metalwork;, tubular fabrications 

Barber and Colman, Lid., Mars- 
land Rd.. Brooklands, Manchester. 
T.: Sale 2277 Shakeproof thread- 
cutting screws; lock washers 

Baxter's (Bolts, Screws and Rivets), 
Léd., Parade Works, Sheepcote St., 
Birmingham. 15. T.: Midland 0105. 
Bolts and rivets 

Beckett, Laycock and Watkinson, 
Lad., Acton Lane Harlesden. 
London, N.W.10 T.: Elgar 5403 
Glazed assemblies Beclawat silent 
window channe! 

B.M.B. (Sales), Ltd. High St. 
Crawicy. Sussex Steel bearings and 
balls. Miniature bearings 


Borg and Beck Co., Ltd., Tach- 
brook Rd., Leamington Spa = 
Leamington Spa 2700. Clutches. 

Bramah, J. R.. and Co., Lid., 
Devonshire St., Sheffield, 3 Be 
Sheffield 24228. Aircraft tanks, Alu- 
minium alloy, Nimonic, titanium, 
Stainless steel! fabrications 

F., Led., Grove Road. 
Harpenden, Herts T.: Harpenden 
3603 Toggle clamps 

British Timken (Division of the 
Timken Roller Bearing Co.), Duston, 
Northampton. Tapered rolier bear- 
ings. 

British Tyre and Rubber Co., Ltd., 
Herga House, Vincent Sq., London, 
S.W.1. T.: Victoria 3848. Rubber 
de-icing, seals, etc. 

British Wire Products, Lid... Wor- 
cester Rd, Stourport-on-Severn 
Worcs. T.: Stourport 240. Controls 
and cables; Britloc wire rope slings, 
oil filters, pipe-bending, etc 

Brown, E. G., and Co., Lid., West 
Rd., Northumberiand Park. Totten- 
ham, Londen, N.17. T.: Tottenham 
2257. Fuel and oil tanks, pilots’ 
seats, tailplane assemblies and cleva- 
tors, cowlings, pressings, stampings. 

Burniey Aircraft Products, Ltd., 
Fulledge Works, Holmes St.. Burn- 
ley. T.: Burnley 7681! Wing flaps, 
bomb doors and hatches, jettison 
tanks. Steel components 

Carr Fastener Co., Ltd., Staple- 
ford, Nottingham. T.: Sandiacre 
3085. Fasteners 

Cathodeon, Ltd... Church St. 
Cambridee. T Cambridgc 56481. 
Hermetic glass - to - metal seals. 
Vacuum tubes and high-voltage 
vacuum relays 

Clayton-Wright. Howard, Lid., 


Wellesbourne, ee Bet 
Wellesbourne 316-7 Cletonrite 
self-sealing eunmumaaee Nylastic 


adjustabie cable and Clatonrite anti- 
vibro cable support clips; Harrisfiex 
anti-vibration mountings; Clayflex 
flexible-bearings; Nylastic bearings; 
Clatonrite Stikastrip 

Corner, G., and Co., Ltd., Johnson 
Brook Rd., Hyde, Cheshire. T.: 
Hyde 3493. Sheet metal assemblies. 

Coventry Climax Engines, Ltd., 
Widdrington Rd. Works, Coventry. 

Coventry 62607 Accessories 

Cramic Aircraft Components, Lid., 
Bridge Road, Southall, Middx T 
Southall 3411 Components in alu- 
minium alloys and non-ferrous metals. 

Crane Packing. Ltd.. Slough 
Bucks T.: Slough 24031 Band 
packings and mechanical seals. Pro- 
cessors and fabricators of P.T.F.E. 

Cross Monufacturing Co. (1938), 
Led., 33 Midford Rd., Combe Down, 
Bath. T.: Combe Down 2355. Spring 
washers, labyrinth seals, wire-thread 
inserts, springs, ctc 

Curd Components, Ltd., 41 Lons- 
dale Rd. London, W.11 Ly: 
Bayswater 0319 and 6866. Standard 
aircraft parts 

Davis and Timmins (Aircraft), 
Led., Billet Rd., Walthamstow, 
London, E.17 T Iiford 3460 
A.G.S.. BSS. and AS. parts 

Equator Wheels and Sections, Ltd., 
Raglan St... Wolverhampton. } «. 
Wolverhampton 21605-6 Stainless 
stee! stiffening bands for jet engines; 
cold rolling, forming and coiling in 
all metals; profile manipulations 


Fafair Bearing Co., Lid., Upper 
Villiers St.. Wolverhampton , x 
Wolverhampton 26101. Ball and 
Paralie! roller bearings and transmis- 
sion equipment 

Fletcher, C. W., and Sons, Ltd., 
Sterling Works, Arundel St., Shef- 
field. 1. T.: Sheffield 28049 and 
28040. Precision sheet-metal work. 

Flexello and Wheels, es 
Trading Estate, Slough, Bucks. T.: 
Slough 24121 Wheels, castors and 
bearings 

Flexible Ducting, Litd., Shuna 
Suet, Maryhill, Glasgow * Plex- 
fiyte "’ lightweight flexible hose 

Flexibox, Ltd., Nash Rd., Trafford 
Park, Manchester, 17. T.: Trafford 
Park 1477 Mechanica] seals. 
Precision lapping machines 

Fox, C. J., Sons, Ltd., 117 
Victoria St., London, S.W.1. pe 
Victoria 0204-5, 5735-6. Kaylock 
self-locking nuts and fasteners 

Hardy Spicer, Ltd., Chester ~- 
Erdington, Birmingham, 24 
Erdington 2191. Universal joints and 
cardan shafts 

Harper, C. E., Aircraft Co., Ltd., 
Exeter Airport, Clyst Honiton, Devon. 
T.: Exeter 67451. Components and 
sub-assemblies. 

Henderson Safety Tank Co., Lid., 
The, Elstree Way, Boreham Wood, 
Herts. T.: Elstree 1758-9 and 1917. 
Tanks; sections and turned parts. 

Heston Aircraft and Associated 
Engineers, Ltd., Heston Airport, 
Hounslow, Middx. T.: Hayes 38441. 
Sub-assemblies and components. 

Hobourn Aero Components, Ltd., 
Strood, Rochester, Kent. T.: Strood 
7626. Machined components. 

Hoffmann Manufacturing Co., 
Ltd.. The, New St... Chelmsford, 
Essex. T.: Chelmsford 3151. Ball 
and roller bearings 

Inferation, Ltd.. Yorktown Indus- 
trial Estate, Camberley, Surrey. 
Galley equipment and floor warming 
mats 

Jack, E. J., Ltd.. 154 Camden High 
St.. London. N.W.1 T.: Gulliver 
5761 Fafnir and other American 
ball and roller bearings 

Lawrence, J. W., Ltd., Abbey 
Lane, Leicester. T.: Leicester 62441. 
Radiators, oil coolers and heat 
exchangers 

Lentern Aircraft, Ltd., Main Road, 
Hawkwell, Hockley, Essex. Repeti- 
tion parts 

Linread, Ltd... P.O. Box 21, Cox 
St., Birmingham, 3. T.: Central 3951. 
Fasteners, bolts, screws and rivets. 
Special cold-forged products. 

Metalastik, Ltd., Evington Valley 
Rd.. Leicester. T.: Leicester 37281. 
Rubber-to-metal weld  anti-vibration 
devices engine-mounting systems; 
mountings; couplings, undercarriage 
suspension, etc. 

Middleton Sheet Metal Co.. Ltd., 
Spring Vale Works. Middleton, 
Manchester. T.: Middleton 2427-8. 
Resistance welding. aircraft control 
surfaces, access doors, etc Jet-engine 
canware; tanks and containers; glass- 
fibre plastic moulding. 

Midland Aeroquipment, Ltd., Park 
Rd., Bloxwich. nr. Walsall. Staffs. 
T.. Bloxwich 66414. Aijrcraft locks 
amd fastenings 

Moore's (Bournemouth). Led., 
Wallisdown Rd.. Bournemouth. T.: 
Winton 5810. High-precision machin- 
ing prototype and assembly work; 
aircraft fabrications. 

Moontford, Fredk. (Birmingham), 
Ltd.. Fremo Works, Moseley St., 
Birmingham T. Midland 7984. 
AGS. parts: pins. bolts, screws and 
nuts in stainless steel 

Newton, L. H., and Co., Ltd., 
Nechells. Birmingham, 7. T.: East 
1551. Special precision components. 
Bolts, nuts, screws, rivets and 
washers Capstan and automatic 
work Light pressings: cold forged 
special work in all metals 

Nobrac Carbon, Ltd., Commerce 
Wav. Lancing. Sussex. T.: Lancing 
2053 Carbon brush seals; high- 
altitude brushes 

Northey Rotary Compressors, Ltd., 
Alder Rd., Parkstone. Dorset. T-.: 
Parkstone 4900-1 Exhausters for 
high-altitude instrument testing. Oil- 
free compressors. Gas boosters for 
experimental process plant. 

Oddie Fasteners, Ltd., Portswood 
Rd., Southampton. T.: Southampton 
55883 Oddie fasteners, quick- 
release pins. 
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» S. E. Ltd., Stuart 
Works, Stirling Corner, Boreham 
Wood, Herts. T Elstree 2021 
Aircraft components, gears and gcar- 
ing. Motor units and materials 

Parkes, L. B., and Co., 16 Station 
St... Walsall T.: Walsall 4546 
Anodizing and meta! finishing; press- 
ings and stampings. Crash- and fire- 
proofing petrol and oi! tanks. 

Pp Rubber, Lid., Freshford, 
or. Bath, Somerset T.: Limpley 
Stoke 3263. Precision moulded parts 
and bonded rubber-to-meta! part 

Power Flexible Tubing Co., Lid., 
The. Derby Works, Vale Rd, 
London, N.4. T.: Stamford Hill 6696 
Flexible metal bellows, tubing, etc 

ndall, James H., and Son, Ltd., 
Paddington Green Works, London, 
T.: Ambassador 1661. Sheet 

metal work. Spinning. 

Ransome and Maries Bearing Co., 
Ltd., Stanley Works, Newark-on- 
Trem. T.: Newark 456. Bearings 

Renold Chains, Ltd., Renold 
House, Wythenshawe, Manchester 
T.: Mercury $221. Precision chains 

Riley, Robert, Ltd., Milkstone 
Spring Works, Rochdale. T.: Roch- 
dale 2237. Aircraft springs. Special- 
ists in beryllium copper springs 

Robinson, L., and Co. (Gilling- 
ham), Ltd., 26 London Chambers. 
Gillingham, Kent. T.: Gillingham 
$1182. Jubilee clips. 

Rose Bros. (Gainsborough), Ltd. 
Albion Works, Gainsborough, Lincs 
Spherical gearing rod ends 

Salisbury Precision Engineering, 
Ltd., Heston Aijrport, Hounslow 
Middx T.: Hayes 3844 Airframe 
sections, ground equipment, optical 
inspection projectors 

‘ + Geo., and Co., Ltd., High 
St., West Bromwich. T.: West Brom- 
wich 1855. Springs, roller bearings, 
circlips, retaining rings, fasteners, 
Grey-iron castings. 

lesbury Engineering, Ltd., 
Samlesbury Airfield, or. Blackburn 
Lancs. T.: Blackburn 44668 Major 
aircraft components; jigs, too. and 
fixtures; precision machinists 

Shee Alloy Castings, Ltd., 
Hamilton Rd..  Sutton-in-Ashfield 
Notts. T.: Sutton-in-Ashfield 590 
Bi-meta] brake drums. 

¢t Orel, Ltd., 39 Berners St 
London. W.1 T.: Museum 0032 
Neoprene and Latex sieeves and cable 
markers. Electrical instruments 

Simplifix Couplings, Ltd., Beacon 
Works, Hargrave Rd Maidenhead, 
Berks. T.: Maidenhead 5100. Joints 
for copper, stecl and light alloy 
tubes 

Skefko Ball Bearing Co., Ltd., The, 
Luton, Beds. T.: Luton $700. Bal! 
bearings. cylindrical. taper and 
spherical roller bearings; pulleys and 
rollers. 

Stewart Aeronautical Supply Co.. 
Ltd.. Adastra! House, Lowfield Heath 
Crawiey, Sussex. T Horley 4300 
Acronautical equipment, spares 

Stream-Line Filters, Ltd. Ingate 
Pl.. London, $.W.8. T.: Macaulay 
1011-3 Filters for aviation fuels 
water separators. 

Superfiexit, Ltd., 118 Buckingham 
Av.. Slough. Bucks T Slough 
24561. Non-metallic flexible tubing 

Taylor, C. F., (Metal Workers). 
Ltd., Molly Millars Lane, Woking- 
ham, Berks. T.: Wokingham 1005-6 
Aircraft fuel tanks, pressure ducting 
galley equipment, toilets, steps 

Tempered Spring Co., Ltd., The, 
Warren St.. Sheffield, 4, Yorks. T 
Sheffield 21333. Springs. 

Tenaplas, Ltd., Upper Basildon, or 
Pangbourne, Berks. T.: Upper Basil- 
don 333-6. Extrusions and fabrica- 
tions in polythylene, p.v.c., nylon 
drape and vacuum forming epoxy 
resins 

Terry. Herbert, and Sons, Ltd., 
Redditch, Worcs. T.: Redditch 61 
Springs. presswork, wirework. hose 
clips, Anglepoise lamps. etc 

Torrington Co., Ltd., The, Torring- 
ton Av., Coventry T.: Coventry 
74241-6. Needle and roller bearings; 
bolts and screws. 

Tucker Eyelet Co.. Geo., Litd., 
Walsall Rd., Birmingham. 22B. T 
Birchfields 4811. “Pop” and 
“Imex rivets; eyelets and smal! 
metal pressings 

Turner and Savage, Lid. 140 
Willesden Lane. London, N.W.6. T 
Maida Vale 4881. Pane! beaters and 
sheet-metal specialists. 


(Continued on page 333) 
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TO DATE SUCCESSFUL ESCAPES 


have been made using 


MARTIN-BAKER EJECTION SEATS 


The result of 16 years 
experience and more than 


850 test ejections. 


MARIN SSBIATK\EIR 
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Faster 
Fuelling for 
Modern 
Airliners 


Large modern airliners such as the Boeing 707 and the DC-8 have fuel capacities approaching 20,000 
Imperial gallons. In order to maintain a quick turn-round at airports with such aircraft, a new 
range of superfuellers with capacities of 10,000 gallons or more has been developed. Avery-Hardoll 
equipment chosen for these superfuellers includes Bulkmeters, Slow-Close Valves, Automatic Bottom 
Loading Equipment and Self-Sealing*Couplings. 

The “* Python * 12,000 gallon fueller illustrated here is built by the Steel Barrel Co. Ltd. for the Esso 
Petroleum Co. Ltd. and employs Avery-Hardoll Bulkmeters of 650 I.G.P.M. capacity. The Hose 
Units, Couplings and Automatic Bottom Loading Equipment (for loading at 1000 I.G.P.M.) are also 
by Avery-Hardoll. 


Avery-Hardoll equipment has also been chosen for the “* Severn” fueller, built by Zwicky Ltd. for 
Shell-Mex and B.P. Ltd. and for the ** Yorkshire ” fueller built by Saunders Roe (Anglesey) Ltd. for 
British Petroleum Ltd. Both these units have a capacity of 10,000 Imperial gallons. 


AVERY-HARDOLL LTD., OAKCROFT ROAD, CHESSINGTON, SURREY, ENGLAND 
Telephone: ELMbridge 5221 
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Trade Directory 


(Continued from page 332) 

United Steel Companies, Ltd., 17 
Westbourne Rd. Sheffield, 10 T 
Sheffield 60081; and 8&8 Grosvenor 
Gardens, London, S.W.1 T.: Sloane 
4533. Steel strip and wire 

Vandervell Products, Lid., Western 
Av London, W.3 I Acorn 2251 
Thin-wall precision-finished crankshaft 
main and connecting-rod  big-end 
bearings thin-wall bushings and 
thrust washers 

Weathershields, Ltd., 147-169 Bishop 
St Birmingham, § T Midland 
5876 Seats, upholstery, hoodings: 
sheet metal fabrications 


4 


Tools 


Abingdon King Dick, Ltd., Tyseley 
Birmingham, 11 Hand tools for 
repair and maintenance 

Adcola Products, Ltd., 
Rd., London, S.W.4. T.: Macaulay 
4272 Soldering instruments § and 
equipment; solder jointing for radio 
and radar 

AEL-Birlec, Ltd., Tyburn Rd., 
Erdington, Birmingham, 24. T.: East 
1544 Electric and gas _ furnaces; 
absorption dryers; compressed-air 
systems gas gencrators. 

Aerocontacts (Ground Equipment), 
Ltd., Gatwick Airport, Horley, Surrey 
T Horley 4455 Aircraft ground 
equipment and workshop equipment 

Aerograph Co., Ltd., 47 Holborn 
London E.c.1 T City 
4361 Spray-painting equipment 

Aerolex, Ltd., Cambericy, Surrey 
T.: Camberley 1500. Assemblies and 
tools 

Aircraft Engineering and Jigs, Ltd., 
Wren Works, Chadderton. Lancs. 
T.: Chadderton 5691. Jigs and tools. 

Air Industrial Developments, Ltd., 
Aidspray Works. Shenstone, nr. Lich- 
field, Staffs T Shenstone 341-5 
Spray-painting and compressed-air 
equipment 

Allied Electronics, Ltd., 28 Upper 


Gauden 


Richmond Rd., Putney, London, 
S.W.15 T. Vandyke 1856. 
Simmonds Pacitor fuel-gauge test 
console 

Amal, Ltd., Holdford Rd., Witton, 
Birmingham, 6. T.: Birchfields 4571. 
Jet-calibrating machines; Bunsen 


burners and injectors 
Archdale, James, and Co., Ltd., 


Blackpool Works, Worcester. Milling 
and drilling machines, etc 

Asquith, wm., Ltd., Halifax 
House, Strand, London, W.C.2. T.: 


Trafalgar 7224. Drilling and _ hori- 
zontal-boring machines 

Atkin, W. T. (Tottenham), Ltd., 
178 St Ann’s Rd., Tottenham, 
London, N.15 T Stamford Hill 
6686 Press toolmakers and metal 
stampers 

Autoset (Production), Ltd., Stour 
St., Birmingham, 18 T.: Edgbaston 
1143-4 Castors, drawer slides, engin- 
eers’ clamps, bearings, trucks, trolleys 
and transporters 

Aviation Traders Lid., 21 Wigmore 
St., London, W.1. T.: Museum 7791; 


Southend Airport, Essex. T.: Roch- 
ford 56491; and Stansted Aijrport, 
Essex T Takeley 391 Engine 


stands and test-bed installations, jigs 
and fixtures. 

Balfour, Arthur, and Co., Ltd., 
Capital Steel Works, Sheffield, 3. T 
Sheffield 22071. Small tools 

Bardolph, J. F., and Partners, Lid., 


1 Robert St... Adelphi. London, 
Ww.cC2 T Trafalgar 1927. Myers 
riveting clamps 

Benton and Stone, Ltd., Enots 
Works, Aston Brook St Birmineg- 
ham, 6 Aston Cross 1905 
Centralized lubricating systems; 


machine-tool coolant fittings, ctc 

Rerk, F. W., and Co., Ltd. (Coating 
Division), Brent Cres., North Circular 
Rd., N.W.10. T.: Elgar 3533. Shot- 
blasting; metal and plastic spraying 
and supply of associated equipment 

Black and Decker, Ltd., Harmonds- 
worth. Middx I Skyport 2411-9 
Portable electric tools; screwdrivers; 
sanders, polishers and drills 

Britool, Ltd., Britoo!l Works, Bush- 
bury, Wolverhampton. T.: Wolver- 
hampton 31281 Ratchet and fixed- 


Weston, Charles, and Co., Ltd., 
Irwell Bank Works, Douglas Green, 
Pendieton, Salford, 6. 7 Pendicton 
2857-9. Oil seals and oil-sealing 


Weyburn Engineering Co., Lid., 
Elstead Godalming Surrey T 
Elstead 2141 Precision engincers 


Camshafts, governors, pumps, etc 
Wilkinson Rubber Linatex, Ltd., 
Frimley Rd., Camberiey, Surrey. T 
Camberley 1595. Fiexatex hose; self- 
sealing tank coverings; Linatex scals 
Y.S.C., Ltd., The, 45-47 Copeland 
Rd., London, S.E.15. T.: New Cross 
6113 A.G.S. spares; bolts, screws 


and Workshop 
Equipment 


socket spanners, ring, open-jaw and 
torque wrenches 

Brooke Tool Manufacturing Co., 
Ltd., The, Warwick Rd., Greet, Bir- 


mingham, 11 T Victoria 2323 
Engineers’ small tools, jigs and 
fixtures 

Broom and Wade, Ltd., High 


Wycombe, Bucks. T.: High Wycombe 
1630. Air compressors and pneumatic 
tools 


B.S.A. Tools, Lid. (Sole Agents, 
Burton, Griffiths and Co., Ltd.), Kitts 
Green, Birmingham, 13 I Stech- 
ford 3071 (machine tools) Victoria 
2351 (small tools). Tools 

Burnley Aircraft Products, Ltd., 


Fulledge Works, Burnicy, Lancs. T-.: 
Burnley 7681. Jigs and tools 
Burton, Griffiths and Co., Ltd., 
Machine Too] Division. Kitts Green, 
Birmingham, 33. T.: Stechford 3071 


and Small Tools Division, Mont- 
gomery St.. Birmingham, 11 T 
Victoria 2351. Machine and small 


tools 
Carter, B. and F., and Co., Ltd., 
Albion Works, Bolton T Bolton 
4344. Counting instruments 
Chamberiain Industries, Ltd., Staffa 


Works, Argall Av., Leyton, London, 
E.10. T.: Leytonstone 3678. Tube- 
bending machines, presses, hydraulic 


rams and pumps 

Cherchif, Charles, and Co., Ltd., 
Coventry Rd., South Yardicy, Birm- 
ingham T Acocks Green 2281 
Machine tools 

Churchill Machine Tool Co., Ltd., 
The, Broadheath, Manchester » 
Altrincham 3262. Machine tools 


Constructors. Ltd., Tyburn Rd., 
Birmingham, 24. Steel storage equip- 
ment 

Cornercroft, Ltd.. Ace Works, 
Queen Victoria Rd.. Coventry 


Coventry 23391 Jigs press tools, 
special-process machines, gauges 
Darwins, Ltd., Tinsicy. Sheffield, 9 
T.: Sheffield 41341. Hacksaw blades: 
permanent magnets, tool bits 
Dowding and Doll, Ltd., 364 Ken- 
sington High St., London, W.14. T 
Western 8077 Machine tools, 
injection-moulding and _ die-casting 
machines; thread-milling hobs 
Dunlop and Ranken, Ltd., 147 The 
Headrow. Leeds. 1. T.: Leeds 27301 


Engineers’ and contractors’ hand- 
forged tools. 

Edwards. F. J3., Ltd... 359-341 
Euston Rd... London. N.W.1 T 
Euston 4681. Machine tools and 
presses 


Equipment and Engineering Co., 
Ltd., The, 2-3 Norfolk St.. Strand 
London, W.C.2 T Temple Bar 
1088 Electro-magnetic crack detec- 
tors; Magnaflux crack-detecting ink 

Ferro Enamels, Ltd.. Wombourne, 
Wolverhampton F Wombourne 
2281 Furnaces for high-temparature 


ceramic coatings on nickel-chrome 
alloys and sheet iron 

Fielding and Platt, Utd., Atlas 
Works, Gloucester T Gloucester 


20351 Hydraulic drawing, extrusion 
and forging presses; stretch-forming 
machines 

Firth Brown Tools, Lid., Speedicut 
Works, Carlisle St. I Sheffield, 4 
T.: Sheffield 27151. Engineers’ cutting 
tools 

Henderson Safety Tank Co., Ltd., 
The, Elstree Way, Boreham Wood. 
Herts. T.: Elstree 1758-9 and 1917 
Jigs and tools 
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Herbert, Alfred, Ltd., P.O. Box 
No. 30, Edgwick Works, Coventry 
T.: Coventry 88781 Machine tools 
small tools; grinding wheels; measur- 
ing and inspection equipment 

Holbrook Machine Tooj Co., Lid., 
44 Martin St Stratford, London, 


E.15 T.; Maryland 2451. Precision 
lathes 

Hopkins, E. C., Ingleby Works, 
Grosvenor St. West, Birmingham, 16 


Flexible shaft machines 

King, Geo. W., Ltd., Argyle 
Works, Stevenage, Herts. T.: Steven- 
age 440 Gantry cranes, conveyors, 
hoisting equipment and sliding-door 
gear, etc 

Lacy-Hulbert and Co., Ltd., Boreas 
Works, Beddington, Croydon T 
Croydon 5504. Compressors, vacuum 
pumps, exhausters, desiccators, spray- 
painting equipment and pneumatic 
appliances 

Leytonstone Jig and Tool Co., Led., 
Leytool Works, High Rd Leyton, 
London, E.10. T.: Leytonstone 5022 
Jigs, fixtures and press tools and 
equipment 

Light Soldering Developments, Ltd., 
28 Sydenham Road, Croydon, Surrey 
Soldering equipment 

Loewy Engineering Co., Lid., The, 
Wallisdown Rd., Bournemouth, 
Hants. T.: Winton 5000; and 1 Albe- 
marie St., London, W.! T.: Hyde 
Park 9959 Martin Marform metal- 
forming equipment. 

Marbaix, Gaston E., Ltd., Devon- 
shire House Vicarage Cres 
Battersea, London, S.W.11 T.: Bat- 
tersea 8888. Machine tools 

Marley, W. H., and Co., Ltd., New 
Southgate Works, 105 High Rd., 
London, N.11 T.: Enterprise 5234 
and 5578 Machine-tool accessories 


Martonair, Ltd., Parkshot, Rich- 
mond, Surrey. Pneumatic equipment; 
air hoists 


Masson Seeley and Co., Lid., 
137-139 Euston Rd., London, N.W.1 
T.: Euston 9021-7, Masseeley name- 
plate machines; stamping and marking 
machines and presses Aircraft and 
engine components 

Mercury Truck and Tractor Co., 
Ltd.. The Quay. Gloucester T 
Gloucester 24451-2 Hydraulic test 
equipment and tripod jacks; power- 
plant stands 

Morgan Crucible Co., Ltd.. The, 
Rattersea Church Rd Battersea 
London, S.W.11. T.: Battersea 8822 
Crucibles and crucible furnaces. Mor- 
ganite carbon brushes 

Morris, B. ©., Ltd., Morrisfiex 
Works, Briton Rd.. Stoke, Coventry 
T.: Coventry 53333. Morrisfiex flex 
ible shaft equipment, polishing lathes 
backstand idlers and polishing 
materials: rotary files, cutters and 
rasps; special-purpose machines 

Neill, James. and Co. (Sheffield), 
Ltd.. Napier St.. Sheffield, 11 T 
Sheffield 26781 Stee! Eclipse hack- 
saw blades and frames; engineers’ 
tools, permanent magnets and chucks 

Nettlefold and Moser. Ltd... '70- 
194 Borough High St London, 
S.E.1 T Hop 7ill Electric and 
hand tools: transmission equipment. 

Northey Rotary Compressors, Ltd., 


200-202 Alder Rd., Parkstone. Poole 
Dorset. T.: Parkstone 4900. Blowers 
for clectro-plating. metal polishing 


and spray-painting plants 

Power Flexible Tubing Co., Léd., 
The, Derby Works, Finsbury Park 
London, N4 T.: Stamford Hill 
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6696 Flexible metallic tubing and 
couplings; flexible shaft outer casings; 
cable armouring; bellows-type expan- 
s0n imts 


Power Jacks, Ltd., Valetta Rd., 


Acton, London, W.3. T.: Shepherds 
Bush 3443 Hydraulic jacks and 
Newton Hydratruck hydraulic lift 
trucks 


Randall, James H., and Son, Lid., 
Paddington Green Works. London, 
W.2 T Ambassador 1661. Work- 
shop equipment 

Randalrak, Litd., 106 Victoria St., 
London, S.W.1 T.: Victoria 3485 
Randalrak industrial storage and 
handling equipment; Planstore storage 
and filing equipment. 

Robertson, W. H. A., and Co., 
Ltd.. Lynton Works, Bedford T 
Bedford 66271. Trimming and slitting 
equipment, etc 

Rosselli, Henry, and Co., Ltd., 
Waverley Works, Effingham Rd., 
Shefficid. Jigs, fixtures and engineers’ 
smal! tools 
Geo., and Co., Lid., West 
Bromwich. T.: West Bromwich 1855 
Weighing machines and spring 
balances 

Schrader’s Son, A., Division of 
Manufacturing Co., 829 
Tyburn Rd.. Erdington, Birmingham, 
24 Tyre valves, parts and pressure 
gauges 

Scintilla, Ltd., 20 Carlisle Rd., The 
Hyde. Hendon, London, N.W.9. T 
Colindale 8844. Lesto portable tools, 


etc 

Scottish Distributors, Ltd., Acro- 
nautical and Scientific Division, 62 
Shirland Rd., Maida Vale. London, 
W.9. T.: Cunningham 8080. Labora- 
tory equipment; fuel-measuring equip- 
ment, engineers’ hand and machine 
tools Engineers’ Tools Division; 
High-speed cutters, etc 

Skinners (Southampton), Ltd., Mill- 
brook Trading Estate. Southampton 
T.: Southampton 71167-8. Press tools, 
jigs and fixtures, gauges 

Talbot Tool Co., Ltd., 87 Borough 
High St., London, S.E.1. T.: Hop 
3722 and 3310. Grip drill and reamer 
jig bushe Nurogrip and Polyerip ix 
bushes, etc 

Turner Brothers (Birmingham) Ltd., 
Galvanic Works, Cliveland St 
Birmingham, 19 : Aston Cross 
1741 Press tools, jigs. fixtures and 
power presses 

Vactric (Precision Tools), Ltd., 
Vactric House, Sloane St., London 
S.W.1. T.: Belgravia 7000, Precision 
tools. gauges, moulds, etc 

Vaughan, Edgar, and Co., Ltd., 
Legge St.. Birmingham, 4. Oils, com- 
pounds and salts 

Ward. H. W., and Co., Lid., Dale 
Rd.. Birmingham, 29. Capstan and 
turret lathes 

Wickman, Ltd.. Banner Lane, Tile 
Hill, Coventry. T.: Coventry 65231 
Automatic athes, tool - grinding 
machines; Wimet tools; dies, press 
tools. etc 

Williams and James (Engineers), 
Ltd.. Cheauers Bridge, Gloucester 
T.: Gloucester 24021-3. Air compres- 
sors 

Wolf Electric Tools, Ltd., Pioncer 
Works. Hanger Lane, E+line, Lon- 
don, W.5. T.: Perivale 5631. Portable 
electric tools 

Young, A. S., and Co., Ltd., Tower 
Works. Woodside Lane. N. Finchiey. 
London, N.12 T.: Hillside 6606-7 
Oxy-acetylene welding and cutting 
equipment, rods and accessories 


Controls, Systems and 


Accessories 


A.B.C. Motors, Ltd., Walton- 
m-Thames, Surrey T Walton-on- 
Thames 774-5. Auxiliary power units 
refuelling units for seaplanes. etc 

Amal, Ltd., Holdford Rd.. Witton 
Birmingham, 6. T.: Birchfields 4571 
Ball and roller joints, flexible distance 
comtrols, float chambers, jet cali- 
brating machines, flowmeters, injectors 
and carburetters 

Blocktube Controls, Ltd., Bicester 
Road, Aylesbury, Bucks. Mechanical 
controls 

Coventry Victor Motor Co., Lid., 
Coventry Coventry 5054-6 
Auxiliary powerplant prime movers 
and light aircraft engines 

Daval, S., and Sons, Ltd., 8-12 
Wadsworth Rd., Greenford, Middx 
Precision engi- 


T.: Perivale 7807-8 


neering specialists in cyclic and other 
time-switch devices 

Dragonair, Ltd., Fitzherbert Rd., 
Farlington, Portsmouth. T.: Cosham 
76451-3. Dragonfly heating and de- 
icing systems; Dragonair heating and 
ventilating systems 

Evershed and Vignotes, Ltd., Acton 
Lane Works, Chiswick, London, W 4. 
T Chiswick 3670 F.H.P. motors, 
servo amplifiers and flap positioners. 

Godden, M. H. (Cheltenham), Ltd., 
Bouncers Lane, Cheltenham, Glos 
T Cheltenham 7202-3 De-icina 


(Valves), Ltd, 
Works, Cowley Rd., 
Uxbridge Middx T Uxhridge 
6525-6, Pressure reducing and solenoid 
pressure-control equipment, 


valves 
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W.9. T.: Cunningham 8080. Electric W.C.1. T.: Euston 4650. De-icing 


. 
motors; air-pressure and vacuum systems and fluids. 
Trade Directory ... . motors; | —— 
Seton Creaghe Engineering Co. Brentford, Middx. T.: Ealing 1186, 
(1950), Ltd., Trading Estate, Park Pumping equipment; petro! dispensing 
Harvey Electronics, Lid., 273 Farn- hydraulic pumps, motors, . cylinders Royal Rd., London, N.W.10._ T.: units. 


borough Rd., Farnborough, Hants. and control gear Elgar 5257-8. High-precision electro- White, S. S., Dental Manufacturing 
T.: Farnborough 1120. Servo units, R.M.R. Engineering, Brook St, mechanical devices and mechanisms. Co, (G.B., Ltd.. The (Industria) 
bulk erasers for magnetic tape; Tring, Herts. T.: Tring 3338. Pipe- Thermotank, Ltd., 150 Helen St, Division), Britannia Works, St. 
specialized electronic and electro- line unions and cups. Glasgow, S.W.1. Air-conditioning Pancras Way, London, N.W.1. T.: 
mechanical devices Scottish Distributors, Lid., Acro- plant Euston 5393 Torsional flexible 

Keelavite Hydraulics, Lid., Allesicy. nautical and Scientific Division. 62 T.K.S. (Aircraft De-icing), Léd., remote controls and flexible shaft 


Coventry. T.: Meriden 441. Keclavite Shirland Rd., Maida Vale, London, Drayton House, Gordon St., London, assemblies for engine speed indicators. 


6 Instrument Equipment 


Accurate Recording Instrument Station Works, Barking, Essex. T.: transducers, accelerometers, etc, Royston Instruments, Ltd., Canada 
Ce., Aric Works. Windsor Avenue, Rippleway 4054-6. Sestrel aero com- Measuring Instruments (Pullin), Rd., Oyster Lane, Byfleet, Surrey. 
Merton, London, S.W.19. T.: Liberty passes and other instruments. Ltd., Electrin Works, Winchester St., T.: Byfleet 42211 Data recording, 
5661 Mechanical dial-type instru- Carter, B. and F.. and Co., Ltd., Acton, London, W.3 T.: Acorn handling and processing equipment. 
ments and controls Albion Works, Bolton, 17, Lancs. T.: 4651 Electrical indicating instru- Midas magnetic tape-recorders. 

A.J.W. (nstruments), Ltd... The Bolton 23344. Ratchet and revolu- ments, relays, test and control gear. Scottish Distributors, Litd., Acro- 
Drive, Horley, Surrey T.: Horley tion counters; speed indicators, Munro, R. W., Lid., Cline Rd., nautical and Scientific Division, 
1420. Aircraft instruments. measuring units, ¢tc Bounds Green, London, N.11._ T.: 62 Shirland Rd.. Maida Vale, e 

Ancillary Developments,  Litd.. Cooke, and Simms, Enterprise 4422. Flight-record instru- London, W.9. T.: Cunningham 8080. 
Ancilco Works, Surrey Avenue, Ltd., Haxby Rd. York. T.: York ments. indicators and gauges Gyro and meteorological instruments, 
Camberiey, Surrey T.: Camberley 24112. Microscopes Page Engineering Co. (Sunbury-on- solenoids, simulator equipment 
3443. Precision wirewound resistors Counting Instruments, Ltd.. 5 Thames). Ltd., Page Works, Forge 
and potentiometers Elstree Way, Boreham Wood, Herts Lane Sunbury-on-Thames Middx Stanley, W. F., and Co., Ltd., 

Appleby and Ireland, Ltd.. Kemp- T.: Elstree 1382. Mechanical and T.: Sunbury-on-Thames 4242. Movine- Avery Hill Rd., Re annem, 
shott House, nr. Basingstoke. T.: electro-magnetic. counters, etc. coil relays, measuring instruments, London, S.E.9. T.: Eltham 3836. 
Basingstoke 2510 Aircraft and Number wheels and pinions for air- thermometers, etc. Instruments. 
scientific instruments; pressure- craft instruments Painton and Co., Ltd., Kings- Test Equipment, Ltd., Gatwick 
responsive elements Dent and Co., and Johnson, Ltd., thorpe. Northampton. T.: Northamp- Rd., Crawley, Sussex. T.: Crawley 

Avimo, Litd.. Taunton, Somerset Linwood. Renfrewshire. T.: John- ton 34251 Electrical components. 2350. Gyroscopic instruments and 
T.: Taunton 3634-5. A.S.1. pressure stone 109. Dent-Johnson compasses, Power Flexible Tubing Co., Ltd., research equipment 
heads. pipe couplings for coolant, oil etc The, Derby Works, Vale Rd., Fins- H. Tinsley and Co., Ltd., Werndee 
and fuel pipe lines: film assessors and Greenwood, P. W. (Willesden), bury Park. London, N.4 T.: Hall, South Norwood, London, 
analysers; ¢clectronic apparatus Ltd., 62 Shirland Rd.. London, W.9. Stamford Hill 6696. Flexible §.E.25. Precision electrical measuring 

Barnet Instruments, Ltd.. Bath T.: Cunningham 4422.  Blind-flying metallic —— temperature-control instruments 
Place, Barnet, Herts. T.: Barnet 0066. and navigational instruments. apparatus, fuel pumps. ini Engi 
Pressure, vacuum and compound K.D.G. Instruments, Lid., Manor Reid and Sigrist, Lid., Braunstone ox ey — — 
gauecs. and testing equipment Royal, Crawley. Sussex. T.: Crawiey Works. Braunstone. Leicester wok T ” Glemcenter 24021. Reducing 

British Rototherm Co., Lid., The, 25151 Aircraft instruments. Leicester 88101-4. Acronautical instru- vaives and pressure regulators; W 
Merton Abbey, London, $.W.19. T Kent, George, Ltd., Biscot Rd. ments specialists in gyroscopic and J. * Pneumerstat.’ 

Liberty 7661 Rototherm dial-type Luton. Beds. T.: Luton 2440. Flow instruments and test gear. 
bi-metaltic and distance-reading tem- _ meters, etc Rotameter Manufacturing Co., Wyastruments, Ltd., _ Staverton 
Aerodrome, Gloucester. T.: Charch- 


perature gauges. temperature and Langham Thompson, J., Lid., 176 Ltd., 602 Purley Way. Croydon, m , 
Pressure recorders High Rd., Bushey Heath, Herts. T.: Surrey T.: Croydon 3816. Flow down 3264. Control and instrumenta- 
Browne, Henry and Son, Ltd., Bushey Heath 2411. Pressure meters. tion engineers. 


7 Radio and Electrical Equipment 


Aecrocontacts, Litd., Gatwick Aijr- “ Di d HH” Switches. Ltd., Page Engineering Co. (Sunbury-on- Newport, Mon. T.: Newport 71211. 
port. Horley. Surrey T.: Horley Gunnersbury Av., London. W.4._ T.: Thames), Ltd., Page Works. Forge Rotary switches, etc 
4455. Electrical and radio equipment. Chiswick 6444, Miniature hermetic- Lane, Green St., Sunbury-on-Thames, Scottish Distributors, Lid., Acro- 
Aeronautical Radio Services, Ltd., ally sealed aircraft-type relays, rotary Middx. T Sunbury-on-Thames nautical and Scientific Division, 
Doman Rd., Cambericy, Surrey. T and toggle switches and thermostats 4242-4. Switches; sealed relays; indi- 62 Shirland Rd Maida Vale, 
Cambericy 2341 Aircraft radio and and energy regulators cator lamps; lamp and fuse holders. London, W.9 i Cunningham 8080. 
radar Electrical aud Cettowation | Sev. Painton and Co., Ltd., Kingsthorpe, —— — equipment; plugs, 
Air Transport (Charter) (C.1.), vices, Ltd. (E.R.S. (London), Ltd.), Northampton T Northampton Cues, 
tad., 7 Willow Rd.. Poyle Trading Brookwood Rd., London, S.W.18. 34251 Attenuators and faders: Siemens Edison Swan, Lid., 155 
Estate, Colnbrook, Bucks. T.: Coln- Radio connectors, etc. switches; terminals, plugs and Charing Cross Rd., London, W.C.2. 
brook 2654-6 Electronic workshop Electronic Components, Weedon = sockets: wire-wound potentiometers, 1 .: Gerrard 8660. Electrical cables; 
and ficld test equipment Rd.. Industrial Estate. nee midget RF chokes, etc. Pom gee agama signal and light- 
Amphenol-Borg, Ltd., Victoria Rd, T.: Northampton 2467 aders, Piezo, Ltd., 26 St. Albans % : 
Burgess Hill, Sussex T.: Burgess attenuators. switches, etc. Watford. el ee a Simon Equipment, Ltd., 48-50 
Hill 85616. Electronic and electrical Evershed and Vignoles, Ltd., Acton Quartz crystals for radio frequency eee St., Portman |S Sq.,_ London, 
components Lane Works, Chiswick, London, W.4. control W.1. T.: Welbeck 2371 Magnetic 
RO ee le — on a oS 
i ord, § : Guildfe : ; . . 
66488 Electrical and electronic Fairey Marine, Ltd., Hamble. nr. a OR Bracknell 941. Technograph Printed Circuits, Ltd., 
equipment; ear defenders and sound Southampton. Hants. T.: Hambie . - ‘ ; 32 Shaftesbury Avenue, London, W.1. 
insula : Rist’s Wires and Cables. Led. T.: Gerrard 4532. Printed circuits. 
insulators; acoustic booths and sound- 2135 Radomes : 
proof cabinets Greenwood, P. W. (Willesden) Lower Milehouse Lane, Newcastle, Walters Electrical Mfg. Co., Led., 
land Rd... * Staffs. T.: Newcastle 69212-4. Cable Kensal Road, London, W.11. Pas- 


- 2 ; 
Automatic Coll Winder and Elec Ltd., 62 Shirland Rd.. London, W.9. and cable assemblies asd looms. etc. caeas aerdias Geutin nd wuthinn 


trical Equipment Co., Litd., 92-96 T.: Cunningham 4422. Electrical : ; 
Vauxhall Bridge Rd. London, S.W.1 components and accessories Santon, Ltd., Spmerton Works, notices, etc. 
T.. Victoria 3404 Electrical and Harvey Electronics, Lid., 273 Farn- 
electronic test equipment; coil-wind- borough Rd... Farnborough, Hants. 8 ° ‘ 
ing machines T.: Farnborough = 1120. Servo S l E 

Bonella. D. H., and Som, Ltd., mechanisms. power-supply units, etc urviva quipment 
West Hill. Hoddesdon, Herts i 2: International <Aeradio, Ltd., 40 


Hoddesdon 2283 Electrical acces- Park St.. London. W.1. T.: Hyde . . 
sories Park 5024 Telecommunications, and Flying Clothing 


Electric Resistance Co., radio and radar aids 


Ltd., Queenmway, Enfield, Middx. Land, Air and Sea Instruments Co.., , ‘ 
T.: Howard 2411. Auto-transformers, Ltd. 328 Grand Buildings, Trafalgar a —e ey Ltd., - Section), Priory Works, Arterial 
resistances, rheostats, potentiometers, Sq.. London, W.C.2._ T.: Whitehall >. eo — Bosex. .. Southend-cn-Ses. T.: Eastwood 
etc 4864 Lascom aircraft radio com- r Eastwood ne ‘ Parachutes; 525265 Air/sea rescue equipment, . 
Butlers, Lid.. Atlantic Works. quusication eed saviention equipment: air/sea rescue packs R.A.F. web parachutes, Lindholme gear, etc. 
Grange Rd., Smali Heath. Birming- VR radio telephones equipment, kitbags, haversacks Lewis, D., Ltd. (Dept. F.), 124 Gt. 
ham. 10. T.: Victoria 3491-6. Lamps; Lyon, Arther, and Co. (Engineers), _ Beaufort (Air-Sea) Equipment, Ltd., Portland St., London, W.1. T.s 
marker lights Ltd., 6 Carlos Place, Grosvenor Sqa., Victoria Rubber Works, Newton Museum 4314. Flying suits. goggles 
Cathodeon Crystals, Ltd., Linton, London. W.1. T. Hyde Park 9141. Heath, Manchester, 10. T.: Fails- and gloves. Oxygen equipment. 
Cambs. Quartz crystal units Generator test benches and inverter worth 1166 Air/sea rescue equip- Permutit Co., Ltd., The, Permutit 
Cathodeon, Ltd., Church St., Cam- testers ment, marine and flying equipment House, Gunnersbury Av., London, 
bridge. T.: Cambridge 56481. Fire- Magnetic Devices, Ltd.. Exning Black and Decker, Ltd., Harmonds- W.4. T.: Chiswick 6431. Drinking- 
Protection and high-voltage high-speed Rd.. Newmarket T.. Newmarket worth, Middx. T.: Skyport 2411-9. water filters; de-salting kits. 
evacuated relay switches 3181 Relays. contactors, solenoids, Air-rescue saws. Rumbold, L. A., and Co., Ltd., 
Cc. P. Clare, Lid., 70 Dudden Hill connectors, rotary transformers; pro- British Parachute Co., Ltd., Chapel- Rinwente Place, Kilburn, London, 
Lane, Willesden, London, N.W.10. duction of items manufactured by town St.. Manchester, 1. T.: Ardwick N.W.6. T.: Maida Vale 7366-7-8 
Electro-magnetic relays Power Controls, Ltd 2414 Parachutes; general aircraft Lifebelts, stretchers and folding 
C.W.C. Equipment, Lid.. Acorn Nife Batteries, Redditch, Worcs. safety equipment. invalid-carrying chairs. 
Works, Kings Grove, Maidenhead, T: Redditch 157 Nife nickel Fairey Marine, Ltd., Hamble, nr. Vosper, Ltd., P.O. Box No. 18. 
Berks. T.: Maidenhead 2275. Toggle cadmium alkaline batteries for tele- Southampton, Hants. T.: Hamble Portsmouth, Hants. T.: Cosham 
switches and connectors; wiring metry. guidance and alarm systems, 2135 Folding dinghies. 79481. Seaplane and crash rescue 
systems guided missile control Helmets, Lid., Moat Factory, tenders; firefloats; air/sea rescue 
Davis and Timmins (Aircraft), Lid., N.S.F.. Ltd., 9 Stratford Place, Wheathampstead, Herts. T.: Wheat- launches; airborne lifeboats 
270 High Rd... Hiford, Essex. T: London, W.1 T.: Langham 956! hampstead 2221-3. Protective head- WAECO, Litd., High Pool, Salis- 
Ilford 3460. Electrical parts and N.S.F.-Oak and Cutler hammer wear and ancillary equipment. bury, Wilts. Marine distress signals 
cabin lamps. switches, etc. Lea Bridge Industries, Ltd., (Air- and line-carrying rockets 
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Trade Directory 


9 


Miscellaneous Equip- 


ment and Services 


A.B.C. Motors, Lid., 
Thames, Surrey T Walton-on- 
Thames 774-5. Auxiliary power units 
Pumping and generating sets; bilging 
and refuelling units fer seaplanes. 

Abbey Panel and Sheet Metaj Co., 
Ltd.. Bayton Rd., Exhall, nr. Cov- 
entry T.: Bedworth 2071. Proto- 
type and experimental work 

Aerogalley, Ltd. (Proprictors: Aecro- 
contacts (Aircraft Distributors), Ltd.), 
Gatwick Airport, Surrey T.: Horley 
4455 Aircraft catering equipment 

Aerolex, Ltd.. Bridge Rd.. Camber- 
ley. Surrey T Camberley 1500. 
Quick - release lashing equipment; 
Stretcher equipment; safety belts 

Airborne Service Equipment, Ltd., 
Arterial Rd., Southend-on-Sea. Essex 
T Eastwood 55265 R.A.F. banner 
and drogue targets; aircraft furnish- 

Kapok cushions 

Airpak, Ltd., 76 
London, W.1 T.: Mayfair 3467: and 
Overton, Hants I Overton 259 
Upholstery and insulation materials; 
Tropal and Tropaline 

Airwork Services, Ltd., 35 
dilly, London, W.1. 1 


Walton-on 


Grosvenor St., 


Picca- 
Regent 8494. 


10 


Aerocontacts (Ground Equipment), 
Ltd., Gatwick Airport Horley, 
Surrey T Horley 4455 Airport 
ground-handling equipment; air-con- 
ditioning equipment; wheel chocks, 
stands and jacks 

Airborne Service Equipment, Ltd., 
Arterial Rd., Southend-on-Sea, Essex 
I.: Eastwood 55265. Aircraft weather- 
proof covers; portable hangars 

Airfoam Fire Protection, Lid., 166 
Victoria St., London, S.W.1 3 
Victoria 3121. Crash tenders, foam 
Pumps, etc. 

Angus, George, and Co., Ltd., 
Angus House, Newcastle upon Tyne 

Newcastle upon Tyne 22656-9 
Fire-fighting equipment and clothing 

Austiniite, Ltd., Crawley, Sussex 
Automatic stand-by generating sets; 
radar installations 

Aviation Traders, Ltd., 21 Wigmore 
St.. London, W.1 T.: Museum 7791; 
Southend Airport, Essex I Roch- 
ford 56491; and Stansted Aijrport, 
Essex. T.: Takeley 391. Hangarage 
airport freight-handling equipment. 

Bellman Hangars, Ltd., Terminal 
House, Grosvenor Gardens, London, 
S.W.1 T.: Sloane 5259 Hangars, 
large-span buildings and unit con- 
struction. 

Bolton Gate Co., 

Bolton, Lancs. T.: Bolton 4240 
top-hung power-operated 
shutter doors and collapsible 


Ltd., Waterloo 


Rd., 


2208 


Ceag, Ltd., Queens 
Yorks T.: Barnsley 
drome floodlight lamps 

Central Rediffusion Services, Ltd., 
Lower Regent St London, S.W.1 
T.: Whitehall 0221 and 8202. Public- 
address systems and  Rediffusion 
wired broadcasting service 

Conveyancer Fork Trucks, 
Liverpool Rd Warrington, 
I Warrington 35241 
trucks; electric tractors and 
handling equipment 

Coseley Engineering Co., Ltd., 
Dock Meadow Drive Lanesfield 
Wolverhampton. T Bilston 41927-9 
Prefabricated hangars, etc 

Costain, Richard, Ltd., 111 West- 
minster Bridge Road, London, S.E.1 
I Waterloo 4977 Building and 
civil-engineering contractors 

Coventry Climax Engines, Ltd., 
Widdrington Rd., Coventry T 
Coventry 62607. Fork-lift trucks and 
trailer fire pumps 

Douglas Equipment, Ltd., Kings- 
ditch Lane, Tewkesbury Road, 
Cheltenham, Glos T.: Cheltenham 
§6361-2-3. Tugmaster aircraft-towing 


tractors 
Ltd., 
T 


Barnsley, 
Acro- 


Ltd., 
Lancs 
Fork-lift 
load- 


Dutton, H. W., and Co., 
25 Victoria St., London, S.W.1 
Abbey 1822. Heating and ventilation. 


Aircraft servicing, maintenance, ctc 
Aviation Traders, Ltd., 21 Wigmore 
St., London, W.1. T.: Museum 7791 
Southend Airport, Essex I Roch- 
ford 56491; and Stansted Airport, 
Essex T Takeley 391 Experi- 
mental design and production; 
airframe and engine repair 
British Replin, 
Audicy Street, 
Grosvenor 6692 
fire-resistant upholstery fabrics 
Brooklands Aviation, Ltd., Wey- 
bridge, Surrey Repair and overhaul 
of civil and military aircraft 
Bury Felt Manufacturing Co., Ltd., 
Hudcar Mills, Bury, Lancs Uphol- 
Stery, carpeting, felts, strips, gaskets, 
washers and plastic foam 
Camerer Cuss and 
New Oxford St., London, W.1 < 
Museum 8968-9 Aircraft clocks 
Cox, John and Son, Ltd., Coxorian 
Works, Carlisle Road London, 
N.W.9 Colindale 4001 Air- 
craft cloth and trimming 
Cullum Detuners, Ltd., 58 Highgate 
West Hill, London, N.6. T.: Fitzroy 
1221 Test-bed silencing, mufflers, 


long-wear 


Co., 54-56 


335 


intake splitter systems, run-up pens 

Eisan Manufacturing Co., 51 Clap- 
ham Rd London, S.W.9 Toilet 
units and chemical fluids. 

Fairey Marine, Ltd., Hamble, nor 
Southampton, Hants T.: Hamble 
2135 Target conversions 

Fisons Pest Control, Lid., Harston, 
Cambs. Pest control 

Harper, C. E., Aircraft Co., Lid., 
Exeter Airport, Clyst Honiton, 
Devon T Exeter 67451 Aircraft 
service and maintenance 

Ifford, Ltd., Lford, Essex T 
Ilford 3006 Photographic sensitized 
materials, equipment and chemicals 

International Aeradio, Ltd., 40 
Park St., London, W.1 I Hyde 
Park 5024. Maps and map mount- 
ings Aerad flight guides route 
manuals, air-mileage handbooks, etc. 

Kodak, Litd., Kodak House. Kings- 
way, London, W.C.2 r.: Holborn 
7841 Photographic equipment 

Lopdon Nameplate Manufacturing 
Co., Lid., The, Zylo Works, Brighton, 
Sussex I Brighton 67025 Name- 
Plates, Navigationa nstruments 

Maltlock-Armstrong Co., The, Sussex 
House 204 High St Guildford, 
Surrey I Guildford 66488 Ear 
defenders 

Mason, E. N., and Sons, Ltd., Arc- 
light Works, Colchester, Essex 
Colchester 519] Photo-copying and 
drawing-office equipmem 

Mavitta Drafting Machines, 
Highlands Rd., Shirley, nor 
ham T.: Solihull 2231 
office equipment 

M.B. Packaging, Lid., 


Ltd., 
Birming- 
Drawing- 


North Rd 


THE AEROPLANE 
and ASTRONAUTICS 


Lancing, Sussex. T.: 
Government and 
Designers 


Lancing 3421. 
export packers. 

and packers of aircraft 
equipment 


Middleton Sheet Metal Co., Lid., 
Spring Vale Works, Middicton, Man- 
chester I Middleton 2427-8. 
Navigators’ tables and seats. 

Power Jets (Research and Develop- 
meat), Lid., 25 Green St., London, 
W.1. T.: Mayfair 7801. Management 
of gas-turbine patents; consultants. 

Ruembold, L. A. and 
Kingsgate Pi., Kilburn, 
N.W.6 T Maida Vale 
Aircraft seating, furnishing 
soundproofing specialists 

Samlesbury Engineering, Ltd., 
Samiesbury Airfield, nor. Biackburn, 
Lancs. T.: Blackburn 44668 Draw- 
ing-office services; airframe and 
engine overhaul, servicing and main- 

packaging, etc. 
F. (Metal Workers), 
Molly Millars Lane, Woking- 
ham, Berks T.: Wokingham 1005-65 
Aircraft galley, heating, toilet and 
ventilating equipment, 

Technical Platings, Ltd., Craigs 
Works, Luther Road, Teddington, 
Middx Anti-corrosion finishes. 

Equipment, Lid., Gatwick 
Crawley, Sussex T.: Crawley 
2350 Wind-tunnel balances, mano- 
meters, high- and low-speed models. 

Thermotank, I[4d., Helen St, 
Glasgow, S.W.1 T.: Govan 2444, 
Plastic and metal punkah louvres. 

Transport Seating, Lid., Western 
Works, Bromiey Street, Birmingham, 
9 T Victoria 5901-3 Aircraft 
furnishing and escape chutes. 


seats 


Airport Construction and Equipment 


Esavian, Ltd., Esavian Works, 
Stevenage. Herts. T.: Stevenage 500 
Sliding and folding aluminium doors 

Fire Armour, Lid., 9 
London, W.1 T 
Crash tenders, 
rescue vehicles 


George St., 

Welbeck 3313 
fire-fighting and 
pumps, etc 

Hawksley, S. M. D., Ltd., 
ingham Ave., Slough, Bucks 
Slough 23212 Aluminium hangars, 
nose docks, etc 

Head Wrightson Aluminium, 
Teesdale Iron Works, Thornaby-on- 
Tees. Yorks. Light-alloy hangars and 
aircraft-handling equipment 

Heston Aircraft and A lated 


Buck- 
I 


Ltd., 


Rotorports, Ltd., Kent 
Regent Street, London : 
Regent 3524 Developers of heli- 
copter services and city-centre landing 
sites in U.K 
Samlesbury 
Samlesbury 


House, 87 
w.i I 


Engineering, Léd., 
Airfield, nor. Blackburn, 
Lancs. T.: Blackburn 44668. Hangar- 
age; assembly and Maintenance 
platforms and stagings, etc 

Short and Mason, Ltd., Aneroid 
Works, 280 Wood St., Walthamstow, 
London, E.17. T.: Coppermill 2203-4 
Wind-speed and direction indicators; 
special aneroid barometers for contro! 
towers 

<i. 


Engineers, Ltd., Heston Airport, 
Hounslow, Middx. T.: Hayes 3844, 
Passenger steps 

LT.D., Ltd., Webb Lane 
Green, Birmingham, 28. T 
field 2282. Stacatruc fork-lift 
Electricar platform trucks 
worker platform, pallet and fork-lift 
trucks; Portapal pallet transporters 

Laing, John, and Sons, Ltd., Bunns 
Lane, London, N.W.7. T.: Mill Hill 
3636. Airbase construction 

Lansing Bagnall, Ltd., 
Rd.. Basingstoke, Hants. T 
stoke 1010 Fork-lift 
tors and trailers 

Londex, Ltd., Anericy Works, 207 
Anerley Rd., London, S.E.20 T 
Sydenham 3111 Aerodrome signal- 
ing equipment ighting, beacons 

Macks Structures (London), 
Bank Buildings Waltham 
London, S.W.6 T Fulham 
Bellman and blister hangars, Nissen 
huts and sectional timber buildings 

Mercury Airfield Equipment, Lid... 
The Quay, Gloucester Glouces- 
ter 24451-2 Diesel and petroi- 
engined tractors for towing aircraft 
and handling baggage maintenance 
docks, steps and platforms; clevating 
platform trucks, trailers 

Merryweather and 
Greenwich High Rd., London, S.E.10 
T Tideway 1016. Fire-fighting equip- 
ment: extendable servicing platforms 

New Welbeck, Ltd., Moulsecoomb 
Way. Brighton, 7 I Brighton 
61666. Vacuum cleaners, blowers and 
sprayers 

Petbow, Ltd., Sandwich, Kent. T 
Sandwich 3311 Aircraft ground- 
servicing power plant automatic 
stand-by generating plant; aircraft 
starting and towing units 

Red Devon, Lid., Seymour Wharf, 
Totnes, S. Devon T.: Totnes 3282 
Aircraft starting units, static and 
mobile greasing sets 

Ransomes Sims and Jefferies, Lid., 
Orwell Works, Ipswich T.: Ipswich 
$4711 Acrodrome preparation and 
maintenance machinery 


Hall 
Spring- 
trucks; 
Powr- 


Kingsclere 
Basing- 
trucks, trac- 


Ltd., 
Green 
7233 


Sons, Led., 


Edison Swan, 
Charing Cross Rd., 
T Gerrard 8660 
equipment 

Smiths of Stockport, Litd., 205-207 
Wellington Rd. South, Stockport. T 
Stockport 4642. Airborne and ground 
equipment 

Spurling Motor 
Edgware Rd., The 
N.W.9 e 
Stairways 

Steel Barrel Co., Ltd., The, Phoenix 
Works, Uxbridge. Middx 
Uxbridge 8535-8 Aircraft 
and servicers 

Steels Engineering Products, 
Crown Works, Sunderland. 
Sunderland 56281 Coles 
cranes 

Stone-Chance, 
Sussex T 
drome 


Ltd., 155 
London, W.C.2. 
Airfield lighting 


Bodies, 
Hyde 
Colindale 7171 


Ltd., 
London, 
Aircraft 


fueHlers 
Ltd., 

I 
mobile 
Lad., Crawley, 


Crawley 25251. Aero- 
lighting equipment. 
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Acheson Colloids, Lid., P.O. Bc 
Prince Rock, Plymouth, Devon 
Plymouth 66351 Dispersions 

dag colloidal graphite and 

oida! molybdenum disulphide 
British Oxygen Co., Ltd., 

Bridgewater House, (¢ 

London, S.W.1 I Wh 

Liquid-oxygen rocket 
Castrol, Ltd., Castrol 

Marylebone Road, London, N.W.! 

i Hunter 4455 Aero lubricants 

Castrol and Castrolaero oils and 

arcascs 
Duckham, Alexander, and Co., 

Ltd., Hammersmith, London, W.6 

T.: Fulham 3300. Lubricants 
Gulf Oi (Great Britain), 6-7 Gros- 

venor P London, S.W.1 T 

Belgravia 5011 Lubricants and 

cutting oils 
Laporte Chemicals, 

Beds T Luton 

rocket fuel oxidant 
Mobil Oil Co., Ltd., Caxton House, 


12 
| 
oxidant 


House, 


Ltd., Luton 
4390 H.T.P 


Tannoy, Ltd., 348 Norwood Rd., 
West Norwood, London, S.E.27. T.: 
Gipsy Hill 1131. Tannoy equipment 


systems 
Cc. F. (Metal Workers), 
Molly Miliars Lane, Woking- 
ham, Berks. T.: Wokingham 1005-6. 
Aircraft’ servicing trolleys; towable 
and self-propelled passenger steps 

Thompson Bros. (Bliston), Léd., 
Bilston, Staffs. Refuelling equipment. 

Transport Equipment (Thorny 
Lad., Thornycroft House, 

Square, London, S.W.1,_ T.: 
8000 High-performance chassis for 
crash tenders 

Vosper, Lid., P.O. Box 18, Ports- 
mouth, Hants T.: Cosham 79481, 
Refuelling launches. 

Wayne Tank and Pump Co., Ltd., 
Western Road, Bracknell, Berks. 
Fuel storage, pumping and measuring 
equipment 

Westland Engineers, 
Somerset Specialized doors 
actuating gcar. 

iWiams and James (Engineers), 
Lid., Chequers Bridge, Gloucester 
T.: Gloucester 24021. Air and oil- 
free compressors; two-stage compres- 
sors and three-stage sets for aircraft 
ground servicing; 

Wimpey, George and Co., Ltd., 
Hammersmith Grove, London, W.6. 

Riverside 2000. Airfield construc- 


Lid., Yeovil, 
and 


Y.S.C., Lad., The, 45-47 Copeland 
London, S.E.15. T.: New Cross 
Very cartridges, Holt flares. 


Fuels and Oils 


Westminster, London, $.W.1. 3 
Whitenal! 1010. Aircraft engine oils, 
Mobi! Acro fluids, Mobil greases and 
Mobi! industria! and automotive lubri- 


cants 

Ragosine OW} Co., Ltd., Rocol 
House, Swillington, Leeds. T.: Gar- 
forth 2261. Lubricants. 

Regent Oil Co., Ltd., 117 Park St., 
London, W.1 I Mayfair 8474. 
Regent and Caltex products 

Sternol, Ltd., Royal London House, 
Finsbury Sq.. London, E.C.2 T 
Monarch 3871 Solubie, straight- 
cutting, quenching and rust-preventive 


Vacuum Of Co., Ltd., Caxton 
House, Westminster, London, S.W.1 
I Whitehal! 1010 Mobiloi! Aero 
ero-engine oils, fluids and speciali- 

Mobi 

Vaughan, . Co., Ltd., 
Legge St., Birmingham, 4. Oils and 
compounds fer meta) working, heat- 
treatment oils and salts. 
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Trade Directory 
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12 


Acorn Anodising§ Co. Lid., 
Durham Rd., Boreham Wood, Herts Industria! 
Anodisers Queen Square, 


T.: Elstree $433 
Alumilite and Alvak, Lid., Station 
London, S.W.19 


Chancery 
Rd., Merton Abbey, 


. 
Division, 


6877. 
finishes and Offkwik paint remover 


and Co., Ltd., 
York House, 37 
London, W.C.1. T. Dorset T 
Vulcan transport free compressors for 


Northey Rotary C 


Parkstone 


ompressors 
200-202 Alder Rd., Parkstonc, 
4900 Oil- 
electro-p'ating. 
meta! finishing, polishing and spray- 
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Paints, Cleaners and Finishing Processes 


Union Oxide and Chemical Co., 
Ltd., Unichem House, 6 Eldon St., 
London, E.C.2. T.: Bishopsgate 6741 
Chromic acid 


. Ltd., 
Poole, 


T.: Liberty 7641. Anodising, electro- Fletcher, Miller, Ltd.. Alma Mills painting plants Walterisation Co., Lid., Waddon 
brightening, decorauve finishes Hyde, Cheshire Flick easing oil; Parkes, L. B.. and Co., Ltd., 16 Marsh Way, Puricy Way, Croydon 

Bennett (Hyde), Lid., Boston Mills Rodol rust preventives; Solvex Station St., Walsall T.: Walsall Surrey T.: Croydon 2791 Meta!- 
Hyde, Cheshire T. Hyde 1377-9 degreasing compound; liquid Solvex 4546 Anodising, cadmium plating, finishing processes; phosphate paint- 
Gunk D.P. solution and H.S. hydro- cleaning agent Parkerizing and general meta bonding and rust-proofing treatments 
seal decarbonizing compound; de- Geddard, 5.. and Sons, Lid., finishing Rust removers and solvents. Alkaline- 
greasants. Nelson St., Leicester. T.: Leicester Rozalex, Ltd.. 10 Norfolk St... chromatic oxidation process. 

Berk, F. W., and Co., Lid., Brent 23978. Plastic and aluminium polish; Manchester, 2. T.: Blackfriars 1122 
Crescent, North Circular Rd. lapping media Rozalex barrier creams and cleansers. Young, A. S.. and Co., Lid., 
London, N.W.10. T.: Elgar 3533 (Merton), Lid., Western Sternol, Lid., Royal London House, Tower Works, Woodside Lane, N 
Abrasives building-up equipment; Rd., Mitcham, Surrey. T.: Mitcham Finsbury Square, London, E.C.2. T Finchley, London, N.12. T.: Hillside 
meta) spraying and equipment, etc 3422. Enamels, paints, varnishes and Monarch 3871. Barrier creams and 6606-7. Hard-surfacing process for 
Schori process. lacquers; decorative finishes hand cleansers. landing skids, arrester gear, etc 


Industry Record 


Mobile Adjusting Staging 


For servicing Britannia tail units Bristol 
Aircraft have built a mobile adjustable 
Staging rig. Powered by a modified Atlas 
Copco air hoist, it has a main framework 
of tubular construction mounted on a 
rectangular base, comprising rolled steel 
channel sections on lockable castor 
wheels. 


Vertical guide rails are built into the 
main frame and form the tracks on which 
a horizontal platform is raised and 
lowered. At the top of each guide rail 
is fitted a pulley over which pass the main 
lifting cables. By means of two addi- 
tional pulleys the main cables are brought 
together and attached to the safety hook 
of a single block, which hangs in an 
inverted position. 

Beneath this block, and attached to the 
main base frame, is the Atlas Copco air 
hoist. One end of the winching cable 
is attached to the side of the hoist and 
the other is led up to and over the pulley 
block, after which it is attached to the 
winding drum. The operation of the air 
hoist is by means of hand chains and 
cables passing over fairleads and pulleys. 

Adjustable cut-down stops are incor- 
porated in the mechanism of the air hoist 
and these come into action when the plat- 
form reaches the top or bottom of its 
travel, thus preventing over-running. 
Should the air supply to the hoist be cut 
off the motor will stop and its internal 
brake will prevent the cable drum from 
rotating. All moving parts, the hoist and 
its controls are guarded so that the plat- 
form can only be raised or lowered by the 
operator on the platform. 


Powered by an Atlas Copco air hoist, 
this mobile adjustable staging rig has 
been built by Bristol Aircraft for ser- 
vicing Britannia tail units. 


Publications Received 


ABC Helicopters. An up to date and 
thoroughly comprehensive review of all cur- 
rent and projected helicopters, VWIOL 
machines and GEMs, with a ate 
specification and description of each. 

John W. R. Taylor. 64 pp., 4} in. by 7} in 
Illustrated. Ian Allan, Ltd. Price 2s. 6d. 


Advances in Space Science Vol Hl. Six 
chapters covering space physics, tracking, 
materials, plasma and electrostatic propul- 
sion systems and attitude control, contributed 
by U.S. space experts. Edited by Frederick I. 
Ordway, III, of N.A.S.A. 450 pp., 6 in. by 
9 in. Illustrated. Published by Academic 
Press Inc. (London), Ltd. Price $13. 


Aero-thermodynamics and Flow in Turbo- 
machines.—A text book designed to provide 
a sound understanding of flow phenomena 
in turbomachines, starting with basic 
physical theory and using vector- and tensor- 
analysis to establish fundamental flow 
relations By Michael H. Vavra, professor 
in the Department of Aeronautics, U.S. 
Naval Postgraduate School. 632 pp.; 6 in. 
by 94 in. Illustrated. John Wiley and Sons, 
Inc. Price 116s. 


The Battle of Britain.—The second new 
account in three months of the last great air 
battle of the classic kind; based on official 
documents and personal reminiscences and 
written for popular consumption. By Edward 
Bishop. 260 pp.; 54 in. by 8} in. Illustrated. 
George Allen and Unwin, Ltd. Price 21s. 


The Aeroplane. An Historical Survey. A 
significant contribution to the recorded 
history of the aeroplane. published as a 
Science Museum handbook and including, 
in addition to a narrative historical survey, 
a commentary on some controversial claims 
in the light of new evidence. By Charles H. 


Gibbs-Smith. 376 pp. 6 in. by 94 in. 
Illustrated. H.M.S.O. Price £1 15s. 


Aviation Calendar 


Sept. § 
Farnborough. -S_B.A.C. Air Show; until Sept. 11. 
Varenna, Italy. 
of Science and Letters Seminar on 
Astronautics "; until Sept. 12. 


“ Propulsion for 


Sept 

Cranfield. — Internationa! 

Popular Flying Association; until Sept. 12 
Sept. 12 


Zarich. —Internationa! Congress of Acronautical 
Sciences; until Sept. 16 
Sept. 14 
Londoa.——Ultra Anniversary lecture, ** The Evo- 
lution of Instrumentation.” by Prof. A. Porter, 


in the Recital Room, Roya! Festiva! Hal! 
Sept. 16 
Institute of Transport Week-end Course 
until Sept. 19 
Sept. 17 
Battle of Britain “ At Home” day 
R.A.F. stations are open to the public 
Sheffield... Norton Air Show 
Sept. 18 
Boston, Lincs..-Battle of Britain Sunday 


Oxford. 
at New College; 


Sept. 8 
AGARD and Lomard Institute 


.9 
Rally organized by the 


Twenty-five 


Sept. 25 
Dunstable ms.—-National Acrobatic Contest 
organized by the London Gliding Club, at 11.00 hrs 
Sept. 27 
The Institution of Mechanical Engineers 
until Sept. 28. 


London. 

Symposium on Automatic Control; 
Sept. 28 

London.—Society of Environmental Engineers 
lecture, “ The Development and Testing of Small 
Electronic Components,” at Imperial College, 
S.W.7, at 18.00 hrs 

Londoa.—Northampton College of Advanced 
Technology start of 1960-61 session of post-graduate 
lectures in Acronautical Engineering, at the College. 
St. John Street, E.C.1. Full details can be obtained 
from the College. 

New Patents 


APPLICATIONS ACCEPTED 


851.273.--Power Jets (Research and Development), 
Led.—"* Aircraft air intakes.""—-Apr. 14, 
1959 (Apr. 23, 1958.) 

8*1,.352.—-Hartman, E.—-“‘Ornithopters."’——-Jne. 28, 
1957. (ne. 28, 1956.) 

851.319. —See, Nationale d'Etude et de Construction 


de Moteurs d’ Aviation..." Jet propulsion 
nozzies having variable cross-sectional 
area.”"—-Aug. 6, 1958. (Sept. 16, 1957.) 


851,349.-Rolls-Royce, Ltd.——**Mountings. couplings 
and like devices..""—Oct. 27, 1955 
(Nov. 1, 1954.) 


Printed specifications of the above will be avail- 
able on Oct. 12, 1960, and the opposition period 
will expire on Jan. 12, 1961. 


Personal Notices 
BIRTHS 

Arscott.—On Aug. 13, at R.A.F. Hospital, Ely 
to Janet (née Knibbs), wife of Sqn. Ldr. Richard 
Arscott—twin daughters. 

Cairas.—On Aug. 12, at R.A.F. Hospital, Ely. to 
Jessie (née Davidson), wife of Fit. Lt. D. S. Cairns 
—a son. 

Lioyd.—On Aug. 10, at R.A.F. Hospital, Changi, 
Singapore, to Barbara (née Ford), wife of Fit. Lt 
James B. Lloyd—a daughter 


Noakes.—-On Aug. 15, at Catterick Military 


Hospital, to Joan, wife of Sqn. Ldr. the Rev 
Ronnie Noakes—a daughter 
Tabor.—On Aug. 17, at R.A.F. Hospital, Akrotir 


Cyprus, to Shiona, wife of Fig. Off. A. S. Tabor—a 


daughter 
DEATH 
Peterson.—On Aug. 16, Gp. Capt. F. H. Peterson 
B. 
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represented a seven inch sphere 
of liquid oxygen, it would be 
equal to 2,500 gaseous litres. 
At 40,000 feet, this would be 
enough to provide a pilot with 
14 hours of breathing. 


Much of the oxygen used in today’s aircraft is supplied by explosion suppression. When compressed, the gas has to be 
British Oxygen, together with the special equipment which contained in strong, heavy cylinders, but in liquid form, it is 
makes breathing possible at high altitudes. This is supported a quarter the weight and a quarter the bulk of its gaseous 
by technical advances such as the practical use of liquid oxygen equivalent. British Oxygen are leaders in this new technique 
for breathing systems, liquid nitrogen for cooling systemsand _ of liquid oxygen supply in aircraft. 


BRITISH OXYGEN AVIATION SERVICES 


Bridgewater House - Cleveland Row - London, S.W.1 
CO-ORDINATING THE AVIATION ACTIVITIES OF THE BRITISH OXYGEN GROUP OF COMPANIES 


VISIT US AT STANDS NOS. 200, 201 & 202 AT THE S.B.A.C. SHOW 
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What bigger challenge to architectural ingenuity 
than a building severely practical in use yet 
always in the public eye? What better answer 


| 
(OU ad 


than aluminium—Noral aluminium-—with its 
lifelong durability and its lasting good looks! 

In the new BEA hangar at London Airport, Noral 
aluminium is used extensively nearly 300 tons of 


HL 


it in the roof, doors and walls. More than 25,000 


sq. ft. of Noral Snaprib has been used for the 
walls alone, mostly in the form of 25 ft. lengths. Te) «sr: F 
The snap-joint sheets interlock along their full 


length, need no external fastenings, and are NORTHERN ALUMINIUM CO. LTD. 
completely leak-proof. 
es: BELFAST: Donegal! Hou 
BIRMINGHAM: Devonshire H 
tenance costs are important factors, consider the tral 7393 BRISTOL 


Rr 


Wherever good looks, long life and low main- 


. . Par LEEDS: 26/: 
virtues of aluminium. And for specialised know- LONDON Nate llsse ae 
LUTON: 578 t t 


n7 MANCHESTER: ss 
a . NEWCASTLE UPON TYNE: Groat 
in touch with our nearest sales office. We shall be a lingwood Street, | Newcastle 20878 - Castings & 
orgings Sales ivision, Middlemor Road, Handswortt 
glad to hear from you. Sirtaidcthesn. Faarthamm Tats. : ALCAN 
A member of the 
ALUMINIUM LIMITED 


Visit Stand No. 155 at the SBAC Show “emus 
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a ) Sparking Plugs 
_ Jet Igniters 
Thermocouples — 
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x Send now for your copy of ‘Lodge 
ss \viation Products.’ Gives complete 
ra details of Lodge Aviation Sparking 
% Plugs, Jet Engine Igniters and 
h Thermocouples. Also Servicing 


Equipment including the Chemical 
Cleaner for \ircraft Plugs, Spark and 
Leak High 
Igniter Tester. 


See Lodge Aviation Products on Stand 117 $.B.A.C. Show Farnborough. 


Tester and Energy 


AVIATION PRODUCTS 


RUGBY - 


LODGE PLUGS LTD - ENGLAND 
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WESTON 


AIRCRAFT INSTRUMENTS 


TEMPERATURES 

PRESSURES 

CONTROL SURFACE POSITIONS 
TURBINE SPEEDS 

ELECTRICAL POWER 
NAVIGATIONAL AIDS 
GROUND TEST SETS 

ICE WARNING SYSTEMS 


RELAYS 


See the latest 
WESTON Instruments 
at the S.B.A.C. display 


STAND No. 92 


SANGAMO WESTON LTD 


ENFIELD - MIDDLESEX 


Tel- Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, 
Enfield Scottish Factory: Port Glasgow, Renfrewshire, 
Port Glasgow 4115! Branches: London, CHAncery 4971 
Glasgow, Central 62 Manchester, Central 7904 
Newcastie-on-Tyne, Newcastle 26867 - Leeds, Leeds 30867 

wwerpoo!, Central 0230: Wolverhampton, Wolverhampton 
21912 Nottingham, Nottingham 42403 - Bristol, Bristol 
21781 - Southampton, Soton 23328 : Birmingham, Midland 9118 
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Photograph showing the interior of the Handley Page 
Dart Herald. The hat rack incorporating the air 
conditioning ducting is fabricated from laminated 
glasscloth. Similar techniques will be used for 
fabricating air conditioning and ventilation 
components for the DH 121 Trident. 


Polyester Resinated glasscloth air pressure ducting 
for the Vickers Vanguard. High strength/weight 
ratio, excellent fatigue resistance and theimal 
insulation are the main advantages offered by this 
type of construction. 


C. F. TAYLOR (Metal Workers) Ltd. 


Aircraft and General Sheet Metal Workers 
Molly Millars Lane, Wokingham, Berks 


Telephone: Wokingham 1005/6 and 1615/6 
C. F. TAYLOR (Plastics) Ltd. 


Kings Road, Crowthorne, Berks 
Telephone: Crowthorne 2277/8/9 


This lightweight stainless steel toilet unit employs 

a recirculating flushing system. The size illustrated 
left weighs 16 lb., it was designed by us specially 

for the Handley Page Dart Herald and is now 
specified for the Armstrong Whitworth Argosy. 


Why not have your Glasscloth “ Taylored” at Crowthorne? 


The Galley unit shown is one of many different 
types which we have produced for operators 

of Viscounts in the U.S.A., Parkistan, Cuba, 
Australia and the U.K. Very light and extremely 
robust, this type of unit is designed to obviate 
dirt traps, assist maintenance and give trouble- 
free service. 
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electronic components 


and equipment 


the complete assembly is weatherproof. 


Visit us at the 


the air traffic control officer the precise, accurate, 
quick control of aircraft movements so 
essential to present-day complex traffic schedules. 
Government departments and industry 
alike are served by Whiteley Electrical 
Radio Co. from their wide range of 


electronic components and equipment. 


six ten inch loudspeaker units and associated matching 
equipment mounted in a metal cabinet. The cabinet is fab- 


This Line Source Radiator Loudspeaker unit consists :) 
ricated from heavy gauge sheet steel and is rubber lined; 


S.B.A.C. Show, Stand 206 
WHITELEY ELECTRICAL RADIO CO LTD 


Telephone: Mansfield 1762/5 


Whiteley telecommunications equipment gives 


BEVERAGE HOT FOOD CONTAINERS 
KEEP FOOD HOT ON 80 WATTS ONLY, 
as against the normal 200 watts. 
Internal cylinder in stainless steel, 
outer case in stainless steel or alu- 
minium. Weighs only 9 Ibs. and is 
fitted with rubber protection boot at 
_ bottom. Power is supplied by the 

Inferation lightweight plastic 
element, insulated with solid 
fireproof foam. 


INFERATION 


j 


: 


s|e ° 


@1e\e\e © 


GClele\ele © 
¢€e 
| | 


INFLIGHT OVENS KEEP FOOD HOT ON 50 
WATTS with boost for quick heat-up. 


INFERATION LTD 


Works and Technical Department: 
Stanhope Road, Camberley, Surrey. 
Tel.: Camberley 2354 


London Office: 12-13 Copthall Court, 
E.C.2. Tel.: METropolitan 8301 


ine 4 . 
. j ~ 
a: a - es | 
a % —— — a 
i i 
an ee 
= 2 } Pe 
sig ; = i a 
i - a. x Sher ad 
hee, e-tl => is sy P 
ee ¥ i 23 
, . a . | ~~" —_— 
a . a MRS: APART a 2 
4 4 » pa SSUES ea ROA x Pf: . 
~~ =. . % ey r ~ ie 
# Sy EF I RSS aa 
pee mun “ea oo ae i 
is wr Ce. ass pe i. 
: 5 ‘ ms ip + * / # : Raa g 
fd < y “ay becenenetaemnenesnanooccoomnnerneneeee re 4 Be 3 
ne Aas \ beg * 9 @ es os * 2 i e bi 
ae MEN, ARETE . 8 
of ieee anon assnarnncossectenmescemmmmeesesee aT eee) | 
~~ | 
ae | " i s. Ee) f ; * i t “ 
i | , N \ | ee , ee A 
Ap (4 = LS ie, ; 
i or =P CD 4%) 
ae 2 4 s/ 
nie * _——es , 
: on i oo «ie i 7 e 
te os . £ | i ae 4 | 
: Pe galley | 
ae , —" ES taot i ° 
| i equipment = 
} veg ¥ “ i : x ein 
+ a) lel - aa 
~~ «ws | a 
ea —— e 
‘ saves e 
a: , a ‘ a oe 1 . 7 i ; Ld = 
‘4 _} ©) wattage, —. 
al , eS he a me, Be = + 
‘i : : i eS a } 
: “ye > ev - : a * . ; > 
muni weight, — | 
i, ‘ | $$ $$ $$ 
iS ; s a n i 
‘ —s COSta _ 
ib " 


SEPTEMBER 2, 1960 (Supplement) THE AEROPLANE 
and ASTRONAUTICS 


: | | DIMINUTIVE 


CONTROLLED VIBRATION 


The need for more and more speed is 
making Engineers acutely aware of 


vibration. Using controlled vibration 


‘NOGNO1 ‘L33YU1S NOLLVULS LI “G11 JDVAVS NVAUS “M 


provided by W. Bryan Savage equip- 


7c 


ment, it is now possible to assimilate 
conditions in the Test Laboratory. By 


this method, necessary modifications 


uv 
=x 
°o 
2 
m 


can be carried out in the design stage 


before full scale testing. For the past 
twenty years W. Bryan Savage Ltd., 
has been manufacturing amplifiers and 


vibrators. 


9761 HYONSASOUD 


Take a B.M.B. miniature bearing for instance with 2 1.0 mm. bore and an 
O.D. of only 3.0 mm.—tiny but doing a gigantic job of work. 


Only the specialist in miniature with many years of experience in 
development, research and manufacture can offer such a bearing. 


WE ARE EXHIBITING AT B.M.B. have over 50 years of experience 
On Stand No. 44 at Farnborough B.M.B. are showing a range of high 
precision miniature balls and bearings as supplied co the Aircraft industry. 


the following equipment : : Pressurized Assembly and Vacuum 
: = Cabinets are also displayed. 

z z x These cabinets are specially buiit 

TYPE Vv1003 VIBRATOR eee e for the assembly of delicate 
Se precision instruments and for 

handling most radio - active 


CONTROL CONSOLE - G. METER = substances. 
TYPE 02 OSCILLATOR 


BRITISH MANUFACTURED BEARINGS COMPANY LIMITED 


BRYAN detuned Crawley, Sussex 


manufacturers of 
avage agli 
modern industry Sole Selling Agents 

B.M.B. (Sales) Ltd., BOSCOBEL, HIGH &p 


STREET, CRAWLEY, SUSSEX 
Telephone : Crawley 1030 (6lines) Telegrams: Briman, Crawley 
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Sir George Godfrey 
and Partners Ltd. 


HANWORTH MIDDLESEX AND 
HENLEY OXFORDSHIRE, 


STAND 23 


S.B.A.cC. SHOW 
FARNBOROUGH 


TELEPHONE: FELTHAM 3291. 

CABLES: GODFREPART, LONDON 
ASSOCIATED COMPANIES IN: MONTREAL, 
MELBOURNE AND JOHANNESBURG. 


HP79I6 


FOR TRANSAIR AT GATWICK bes 


a 
 - 


... the advantages of 
Esavian Hangar Doors 


Enclosing two bays, these 280’ xX 30’ 
Esavian folding and sliding doors provide 
easy access, full protection and maximum 
interior space. 

They are electrically operated in such a ae i te! 
way that either bay can be opened or : tp im: ; | Be LS te fe | 

closed in one operation. Their double- ar: Er ; 
sheeted aluminium construction provides ee ee en i 
wind resistance of up to 25 Ibs. per sq. ft. oi q 

pressure with extremely light weight. aga ia irae act gma mre Dx ; 
Eye-level glazing, thermal insulation and eee en ee 
personnel doors are built in. ics 

And ail this is achieved on a single track. 
No allowance has been necessary for storage 
of the doors. All space is working space. 
From many similar installations, in 
Britain and abroad, our technical staff 
have amassed ‘on site’ experience which 
they are pleased to offer to architects and 
consulting engineers working in this or 
related fields. 


ESAVIAN WORKS, Stevenage, Herts. FOR FOLDING AND SLIDING DOORS, WINDOWS, PARTITIONS AND SCREENS 


Tel : Stevenage S00 Showrooms : 185 Tottenham Court Road, London, W.1. Tel: LANgham 3436 
Telegrams: Educational Stevenage 
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INDUSTRY IS A 


~ PRACTICAL WAY 
‘TO MAKE MONEY 


CANADAIR CAN PROVE TO YOU THAT: 


YOUR piston powered passenger carrying aircraft 
now rendered obsolete by new equipment, and 
being considered for use in cargo operations, or 
already actually converted can be completely 
removed from fleet inventory and written down to 
zero book value in three years; 


ONE THIRD the number of Canadair Forty Fours 
will carry out your cargo requirements at such a 
profit that they will absorb all expenses incurred 
in the retirement transaction, plus any earnings 
your piston engine aircraft would have realized 
during these three years; 

AFTER THESE THREE YEARS, the Forty Four operat- 
ing profit curve will climb steeply. The difference 
in profit potential for the following years is sub- 
stantial. 


Any consideration of a specific example requires certain 
assumptions regarding scheduling, future rates, and load 
factors, but, under a representative set of conditions 
our analysis indicates: —that a fleet of 25 piston powered 
aircraft currently being converted into cargo carriers, 
could be replaced and retired by a fleet of 8 Forty 
Fours. The above assumptions and statements are 
based on the unlikely premise that cargo rates will 
remain at present levels. If they are reduced, as seems 
inevitable, the situation will favor the Forty Four even 
more strongly. 


THE FORTY FOUR. The Canadair Forty Four, 
with its combination of low direct operating costs, high 
block speeds and large payload capacity, is the world’s 
most economical cargo aircraft. Delivery schedules can 
be arranged to introduce the Forty Four into airline 
service fourteen months from contract agreement. 


CANADAIRP umiteo, montreat, canacian sussioaryor GENERAL DYNAMICS 


Please address enquiries to: John Winterburgh, European Representative, Princes House, 190 Piccadilly, London, W.1. 
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MANUFACTURERS OF 


M4 ALUMINIUM and BRASS 


PLUGS and SOCKETS 
yf 


VW“ \ 


VV. 


Yl 
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D™—MWi«W«iC 


ip Y Yj 
(OO 


C & BNC RANGE OF CO-AXIAL CONNECTORS 


. 


MMMe+<sse 


KK 


Sole licencees in the U.K. for 


“ DEUTSCH” MINIATURE CONNECTORS 


THE AIRCRAFT AND ELECTRICAL DIVISION OF 
(S°B) SMART & BROWN (Machine Tools) LTD. 
25 MANCHESTER SQUARE - LONDON - W.1. Telephone WELBECK 794! 


Member of the GAS PURIFICATION AND CHEMICAL GROUP OF COMPANIES 


DD)DWM 


\\\~ 


ROBERT RILEY LTD mitksTONE SPRING WORKS. ROCHDALE 
PHONE: ROCHDALE 2237 (5 LINES GRAMS: “RILOSPRING” ROCHDALE TELEX 63-151 


a 
SINCE 1821 
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Ab | 


meals per flight 


ON BOAT BOEING 707’s 


prepared in &G.C. 
equipped twin- 
galleys 


Faster flight times demand quicker than 
ever meals service on the world’s 
biggest and fastest jetliners. 

To achieve this and to supply 129 
passengers with two meals each, 
B.O.A.C.’s new aircraft have two 
G.E.C. equipped galleys operated 

by a staff of six. 

Each galley has two air-circulation 
ovens, three hot beverage containers 
and two hotcups. Six course lunches 
or dinners are served, followed by 

a second lighter meal. 

B.O.A.C. is one of 106 aircraft 
operators, including Aeroflot, who use 
airborne catering equipment by 
G.E.C.—by far the world’s largest and 
most experienced suppliers of this 

type of equipment. 


ELECTRICAL EQUIPMENT 
FOR AVIATION 

in the air—on the ground THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 

i 
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Queen’s Flight Whirlwinds 


Messrs. Rumbold & Company are proud 

to announce that, in co-operation with 

the Westland Aircraft Company, 

they have had the honour of designing 

and supplying the seats, cabin furnishing and 
soundproofing of the Westland Whirlwinds 
supplied to the Queen’s Flight. 


The Cabin colour scheme is pale grey 
with dark green seats of two types. 


 RUM@B@OLD 


L. A. RUMBOLD & COMPANY LTD. 
Kilburn * London N.W.6. * MAIda Vale 7366/7/8 


PHILLIPS & WHITE LIMITED 


A.R.B. Approved Stockists for 


AIRCRAFT ACCESSORIES, SPARES AND COMPONENTS 


%* Buying Agents for Overseas Aircraft Operators 
* Suppliers to Foreign Governments, home and overseas Airlines, Flying Clubs and private owners 


%* Our stocks include: 
AIRCRAFT Automatic Pilots Suppressors and Sockets 


Inverters and Parts 
Relays and Regulators Plugs and Pumps 
Control Units and Connectors Aircraft Motors and Compressors 


Resistors and Rheostats Ram Units and Rectifier Units 
Aircraft Generators and Spares 


Flowmeters and Fuses Engine Spare Parts 
Thermostats and Transformers SPARES for most Ancillary items 
% Comprehensive range of: 
Instruments and Parts and Navigational Equipment De Havilland Gipsy Major & Queen Engine Spares 


Armstrong Siddeley Cheetah Engine Spares Electrical Components and Spare Parts 
Available from stock 


% Quotations rapidly given against all enquiries * Stock details will be given on request 
* Please write, cable or telephone your requirements 
Address : 


61 QUEEN’S GARDENS, LONDON, W.2 


Telephone : AMBassador 8651 and 2764 
Telegrams : GYRAIR, London, W.2 Cables : GYRAIR, London 


PHILLIPS & WHITE LIMITED 
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Whole 
In one 


It’s a comforting thought that a complete wiring system, 
embracing perhaps five hundred connections, 
can be bought-in simply by quoting one part number. 


Preformed wiring by Plessey, in conjunction with Plessey plugs and 
sockets, solves many of the problems encountered in the making up of wiring 
assemblies used in the manufacture of electronic and electrical equipment, 
and the benefits both structurally and economically are considerable. 


One order on Plessey for a complete assembly — or set of 
assemblies — means only one supplier to progress — only one item to oe 
dealt with by the various departments concerned. 


Let us begin at the beginning 
In providing complete wiring forms, cable assemblies and junction boxes 
to special requirements, the maximum economy can be achieved by calling 
in Plessey at the design stage. In this way can the wide experience 
of the engineers be used to your full advantage. 


WIRING & CONNECTORS DIVISION 
THE PLESSEY COMPANY LIMITED . CHENEY MANOR - SWINDON - WILTS 


) 
Plessey Telephone: Swindon 6251 


Overseas Sales Organisation : Piessey international Limited « Ilford - Essex: Tel: liford 3060 
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P ‘ , , nannin 
MU TTT MTT mn 
SS AUNNHUILLN NAAT HEA NVM | WATT ae 


LET 


BLOCTUBE 


Control Your Craft 


MECHANICAL CONTROLS 

FOR AIRCRAFT, MARINE 

AND OTHER PURPOSES 

TEST BED RIGS A SPECIALITY 


Write or Phone Your Enquiries To 


BLOCTUBE CONTROLS LTD. 


BICESTER ROAD, AYLESBURY. Phone 3494/6 


PITOT/STATIC sysTEm TEST SET MK. 2 


(Cat. No. 1807) 


A portable self-contained test set to 

carry out in situ functional testing of direct 
and remote reading instruments of the 
Pitot/Static Systems and leak-testing of the 
complete system. 


For further details write to : 


BRYANS 
AEROQUIPMENT 
LIMITED 


Specialists in precision measurement 

of pressure, temperature and speed. 
Design and production facilities available 
for test, calibration and electronic 
equipment. 


WILLOW LANE - MITCHAM JUNCTION - SURREY - ENGLAND - TELEPHONE: MITCHAM 5134 (5 lines) 
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Lustine Sovies 


TYPE 242 LUXURY 1ST. CLASS 

As installed in BEA VICKERS VANGUARDS. 
Infinite variable recline. Rear fitted meal tables, 
also provision for plug in tables in front of seat 
arms. Fitted sliding glassholder in centre arm. 


Visit our Stand No. 123 
at the S.B.A.C. Exhibition — 


Farnborough. 


Flight Equipment neu scung 


for all aircraft 


FIRST CLASS, TOURIST, ECONOMY 
LIGHTWEIGHT, FOLDING, 
TRIPLES, DOUBLES, SINGLES 


Lustine Series TYPE 247 HIGH DENSITY 


Wide tourist model for four abreast high 
density installation. Also made in narrower 
double and triple for five abreast layout. Feat- 
uring ‘“‘tip-up"’ seats (optional). Positive 
indexing, or infinite variable recline, rear fitted 
meal tables with glassholders, retractable 
centre arm. 


When it comes to aircraft seats, Flight 
Equipment have the most comprehensive range 
of design available in Europe, from luxury 
seating to supernumerary crew seating, and 
including the famous PAYLOADER range of fold- 
able and stowable seats. 


nd J EMGIMEERING 


Light Laquipment 142 Cromwell Road, London, S.W.7 FREmantle 3011 (3 lines) Cables: FLITEQUIP 
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REPLACEMENT 
FLOOR 


DAKOTA... AMBASSADOR 
..-VIKING ... ARGONAUT 


Following our successes in 

supplying MALLITE E.G.B. laminates for 

reflooring many D.C.3.; Viking, Ambassador and 

Argonaut aircraft, we now offer complete replace- 

ment floor panels for Viscount 800/810 aircraft 
in an A.R.B. approved installation. 


48 If repairs to your 
present floor are a problem— 


order MALLITE E.G.B. 
REPLACEMENTS 


LIGHTNESS - STRENGTH 
SERVICEABILITY 


WZilliam Mallinson 
and Soms tI.td. 


AIRCRAFT DIVISION - THAMES ROAD 
GRAYFORD « KENT 


SEPTEMBER 2, 1960 


y 
Bank?... 


THE 
MIDLAND 
OF COURSE! 


When a man feels he 

needs a bank, the bank 

he chooses is, so often, the 

Midland, Why? Because, 

he sees the Midland Bank as 

the go-ahead bank, Look at the record. 

The first bank to bring you Gift Cheques, to 

announce Personal Loans and the only 

bank to provide Personal Cheque accounts. 

First also with term loans for farmers and for small businesses. 
This has shown to thousands of people that the Midland is for 
them—and it is for you too, and for everyone else who would 
find a bank account useful. There is a whole range of Midland 
Bank services available and they can all make your life easier. 
If you would like to know more about them, go and see the 
Manager of your local branch. He is there to help you. 


Midland Bank 


THE GO-AHEAD BANK 
FOR GO-AHEAD PEOPLE 


MIDLAND BANK LIMITED - HEAD OFFICE - POULTRY - LONDON - EC2 
2,250 BRANCHES IN ENGLAND AND WALES 
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Synthetic Rubber Gompounds 


FOR THE SEALING OF ELECTRICAL EQUIPMENT 
IN AIRCRAFT AND MISSILES 


A comprehensive series of Elastomeric P.R.C. Compounds is available for the Potting, Sealing, 
Encapsulating, Moulding and Coating of Electrical and Electronic components and assemblies 


The following compounds are typical in the P.R.C. range: 


P.R. 1201Q meets the requirements of DTD.900/4625 
and MIL-S-8516B. Cures to light brown rubber. White 
base and brown accelerator facilitate easy visual mixing. 


P.R. 720 the Black equivalent of 1201Q. Meets the 
requirements of DTD.900 4626. 

These two component polysulphide rubber compounds are 
especially formulated for use in electrical potting and sealing 
applications. 


Positive sealing dirt, foreign matter and 
moisture. 

Protection of wire under extreme vibration. 

Improves electrical characteristics. 

Weight saved by elimination of end bell and cable clamp. 
Space saving due to shorter over-all length. 

Reduction of lateral fatigue at the solder cup. 
Resistance to Aircraft Fluids. 


Better production handling characteristics. 
Both P.R.1201Q and P.R.720 are also used as highly 


against 


flexible protective coatings for printed circuit boards in 
accordance with P.R.E. memorandum No. 1584 ‘Climatic 
and Vibration Protection for Transistorized Sub-assemblies”’. 


P.R. 1460 a two component, 98% non-volatile poly- 
sulphide compound for use in potting and sealing all 
electrical connectors and components when the temperature 
requirement is above that of MIL -S-8516B. Will provide 
complete insulation over a temperature range of — 70°F. to 
+ 300 F. 


P.R. 916 atwo component polysulphide-modified epoxy 
compound used as a transparent flexible dip coating for 
printed circuit boards, encapsulating and potting miniature 
components and impregnating various types of coils. 
Excellent fluid resistance and electrical properties over the 
temperature range — 50 F. to + 250°F. 

P.R.C. Sealants are used extensively for the sealing of the 
Integral Fuel Tanks and Pressurized areas of major 
aircraft projects. 

You are cordially invited to visit our Stand Wo. 78 for 
discussions with our Technical personnel. 


Write or phone for Data Sheets and Samples. Qualified Technical Personnel available for prompt consultation 


BRITISH PAINTS LIMITED Elastomers Division 


Northumberland House, 303-306, High Holborn, London, W.C.1. Tel. Holborn 9581/6 
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ALL HYDRANT 
DISPENSERS 
OPERATING ON 


THE NEW 
KASTRUP AIRPORT, 
COPENHAGEN, 


ARE EQUIPPED WITH 


asi “- WAYNE-SMITH 
me 


FLOW METERS 


KASTRUP AIRPORT, COPENHAGEN 
Wayne-Smith Meters are made in Britain under Licence from A. O. Smith International S.A. by 


WAYNE TANK & PUMP CO. LTD. 


Western Road, Bracknell, Berkshire, England 


at last... 


an effective one piece 
double acting seal 


Specially designed for double acting cylinders—the 
new “Hallprene” Patent Double Acting Fluid Seal. 


Improves sealing 


Prevents the possible 
formation of fluid traps 


Reduces costs 
Simplifies piston design 
One seal replaces two 


The new “Hallprene” double acting seal 
has been developed from the highly 
successful “Hallprene” Patent Fluid 
Seal—the most efficient seal for single 
acting applications. 


PATENT DOUBLE ACTING FLUID SEAL 
(Patent applied for) 


In Scotland:- 
WILSON PLACE, EAST KILBRIDE, GLASGOW ELA Ih, Ie, & FHA II, BOR es O)) 


Tel: East Kilbride 2058! Oldfield Works, Hampton, Middlesex Telephone: Molesey 2/80 


P.4095 
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Williamsons produce a completely 
self-contained hand held 
motor operated Air Camera 


The F117E is our development of the famous F117B, the first hand 
held electrically operated Air Camera. Hand triggered with electrical 
re-wind the F117E needs no power supply as it works perfectly from 
its own internal ultra-light-weight rechargeable battery. 

The most versatile 44” sq. Air Camera ever made, the F117E is 
perfect for spotting, maritime reconnaissance and artillery observa- 
tion. Automatic re-wind enables the operator to maintain continuous 
focussing on target and take up to two exposures per second, whilst 
the integral electric supply gives the F117E all the mobility of an 


orthodox manually-operated camera. 
Prices and delivery times will be given on request to: 


WILLIAMSON - 


Manufacturing Company Limited 


Photographic Engineers, Willesden Green, London, N.W.10. 
Tel: WiLlesden 0073. ‘Grams: Kinetogram, London 
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Brief Specification 

No. of exposures: 110 

Format size: 44” x 44” 

Film capacity: 50 ft. x 5 in. 

(detachable magazine) 

Spools: international standard size 
(NATO STANAG 3178) 

Shutter: patented twin blade 
(inter-lens) 

Speeds: 1/400, 1/250, 1/125, 1/60 

Lens: high resolution ROSS 6 in. f/4.5 
Maximum speed: 2 exposures per second 
Environmental requirements: 

To M.O.A. specification SP.24 for use 
in highly manoeuvrable aircraft 

(class A) category 3; vibration 

central region. 

Temperature range: 

from —20°c to + 50°c. 


of the F117B 

is the F117C 

which is remotely 

controlied and is shown 
connected up to power supply and 
Williamson Intervalometer. 
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Manufacturers of 


AIRCRAFT FUEL ee in high/low temperature 


Viton, Hycatrol and P.V.C 


HELICOPTER PONTOONS in special nylon laminates 


SEPTEMBER 2, 1960 


Wherever liquid fuel is used there is 
a flexible tank available to ensure 

the highest possible degree of safety. 
We already produce flexible fuel tanks 


*HY-CLAD’ re-usable rubber/metal bonded gaskets. 


FLEXIBLE CONTAINERS up to 10,000 galls. capacity 


and a varied range of mouldings, diaphragm recuperator 
bladders, jerribags, scuff resistant finishes, etc. 


STAND 271 S.8.A.C. Flying Display and Exhibition, Farnborough 


for use at temperatures far in excess of 
those generated by conditions in 
today’s aircraft. There will certainly be 
flexible fuel tanks ready and 


waiting for Mach 3! 


FLEXIBLE FUEL TANKS FOR 
SAFETY — EFFICIENCY 


— ACCESSIBILITY! 


LLL 


fiexible fuel tanks 
for MACH 3? 
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WINGS DAY £7.17! 


THE AIRPORT, PORTSMOUTH, HANTS Te! : 6239/-2-3-4 


Used in the new Comet 4 this 

Pressure Operative Switch has 

been designed to cover ranges from 

50-5,000 pounds per square inch. 
The Pressure Unit including the 
Diaphragm is constructed of 
stainless steel enabling the Switch 

to be used on all! aircraft fuels, 
hydraulic fluids and pneumatic 
systems, including High Test Peroxide 
and Nitric Acid. The Switch incor- 
porates a Micro Switch and has a 
three-pin plug connection enabling the 
customer to select either “‘make”, 


“break” or “change over” contacts. 


MARINE WORKS, 


SUSSEX 


CONGRATULATIONS DE HAVILLAND 
ON ANOTHER GREAT ACHIEVEMENT 


SPECIFICATIONS 
Vibration : To Des.1 and G.100 


Temp. Range : —54°C. to 4+132°C. Sur- 


vival —70°C. to 150°C. 


Contact Rating : 5 amp. 250 volts A.C., 


30 volts D.C., 2.5 amp. D.C. 
Pressure Range : In ranges between 50 to 
5,000 P.S.I. (3.5 to 350 KG/Cm?). 
Pressure Connection: 1/8 in. B.S.P. Female. 


Electrical Connection: Plessey Plug Mk. 
IV CZ48993. 

Mounting Arrangement : 4 holes .199 in. 
dia., 1.625 in. centres 


Overload Working : 7,500 P.S.I. 
KG/Cm?). 


[(525 
Proof Pressure: 10,000 P.S.I. (700 KG/ 
Cm?). 


Weight : 10 ozs. 
Dimensions : Overall Height 3.452 in. 
Overall Diameter 2.750 in. 


NOTE. For high temp. range, alternative 
electrical connections are require: 


For further information on this and all 


Pressure Switch requirements please write or 
telephone : 


THERMAL CONTROL CO LTD 


SACKVILLE ROAD, HOVE, 


Tel.: 325929 
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The Ferranti Helicopter Instrument 
System currently being developed com- 
prises the panel mounted Director 
Horizon and Hover and Navigation 
Display together with their associated 
computers and dynamic references. The 
purpose of this system is three-fold: 


@ To provide the pilot with a means of 
monitoring the automatic systems. 


To enable the pilot to take over under 
directed manual control in the event 
of failure of either one or more of the 
automatic systems. 


To enable the pilot to learn and prac- 
tice the art of advanced instrument 
flying. 


Enquiries to:— 


FERRANTI LTD 


AIRCRAFT EQUIPMENT DEPT * MOSTON * 
Telephone: FAlIlsworth 2071 


or WESTWICK * BRACKNELL * BERKSHIRE 
Telephone: Bracknell 1211 


FERRANTI 


FIRST INTO THE FUTURE 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


Ferranti 


Helicopter 
Instrument 


System 
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Negretti & Zambra 
SERIES I] FUEL FLOWMETER 


Manual reset for fuel density variation over the 
range °74 to 82, 
Automatic correction for density changes due to 


GIVE FOR 
THOSE WHO 
GAVE 


temperature. 


Manufacturers of instruments for 
the indication, recording, controlling 
of: temperature, pressure, liquid 
level, volume, specific gravity, 
humidity, etc. 

Also meteorological 

and aircraft instruments. 


Integrator for use with 
fuel flowmeter. 


NEGRETTIz 


Glasgow, Leeds, Manchester, Nottingham 


Visit our 


STAND No. 131 


at the 


S.B.A.C. SHOW 


There are many ways of packing sensitive 
engineering items, from radio valves to large 
engineering assemblies but there is only one satisfactory 
method — scientific packing by EXPORT PACKING 


reducing customer complaints and cutting costs. 


LET E.P.S. SCIENTIFICALLY SOLVE YOUR 
PACKING PROBLEMS 


wre, EXPORT PACKING SERVICE LTD 
4 Fes] E IMPERIAL BUILDING, 56 KINGSWAY, LONDON, W.C.2 
ro 


Tel: CHAncery 5121-3 Grams: EXPAC WESTCENT LONDON 
Works at Sittingbourne and Chipping Warden near Banbury AP/69 
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and what 


you (anise 3 


Yad 


are Western's extensive sub-contract 
facilities where we manufacture electric motors 


to complete aircraft fuselages. 
These are far too large to demonstrate but come 


to stand 217 and talk to us about it. 
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Light - strong -corrosion-resistant 


TITANIU 


Most people concerned with metals know what it 

is but not everyone is aware of what it can do. If you 
feel that you should know more about this light, 
strong and corrosion-resistant metal, then 

write for brochure on properties and forms to: 


TITANIUM METAL & ALLOYS LTD 

2 METAL EXCHANGE BUILDINGS 

LONDON £.C.3. TEL: MANSION HOUSE 4521 
WORKS: SHEFFIELD 

“ROLLERS OF MODERN METALS” 


PRECISION 
SPIRAL BEVEL GEARS 


FOR HELICOPTER DRIVES 
Stand 232 Spiral bevel gears are essentially the job for the specialist. Pre- 


4 1 A C cision gears for helicopter and aero-engine drives, and for 
ores ee we applications such as flying controls, mean gears by E.N.V. 


e J 
Exhibition The example shown is the main rotor drive for the Westland 


Wessex helicopter. Wheel diameter is 18.9’, shaft angle is 
127°46' necessitating a concave wheel. Spiral bevel teeth ’of 
both wheel and pinion are case-hardened and profile-ground 
to provide the greatest possible accuracy and localised tooth 
contact, which is developed to suit the application. 


E.N.V. precision spiral bevel gears are used in all British and 
many Continental shaft-driven helicopters. 


FOR GEARS 


E.N.V. Engineering Co. Ltd. 
Hythe Road, Willesden, London, N.W.10 
Tel: LADbroke 3622 
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AUTICS 
DE-ICING ~ 
ELEMENTS. 


PLATED-THROUGH 
HOLES ee 


TAPE-CABLE . 


THERMO-COUPLES 
TEMPERA 
ELEMENT 

STRAIN GAUGES 


FLUSH BONDED 


e 


PRINTED-CIRCUIT PROCESSES 


In many industrial processes, long runs with the attendant advantages of economy 
and accuracy are the features by which TECHNOGRAPH Printed Circuits are 
recognised. Applied to the Aircraft Industry, however, there emerge other 
considerations. Basically, these comprise the ability to produce printed circuits 
for highly specialised equipment to be used in exceptionally severe conditions. 
Furthermore, the processes available frequently permit the improvement of existing 
designs as well as overcoming hitherto insoluble problems. The use of TECHNO- 
GRAPH processes is already firmly established in the following ways: 


THERMAL DE-ICING ELEMENTS — developed to 
accommodate complex geometric surfaces for the control 
of temperature in positions subject to severe icing. 
PRINTED CIRCUITS — for radio and radar, instruments 
and electrical equipment in the air and on the ground. 


PLATED-THROUGH HOLES — for improved reliability, 


RESISTORS — Integrated within the printed circuits, these 
can be produced to precise tolerances within +0.1% or 
+1% if desired. Stable under wide temperature variations. 


OTHER TECHNOGRAPH PROCESSES of importance 
to the Aircraft Industry include Thermo-couples, Strain 
Gauges, Temperature Sensing Elements, Flush Bonded 


high component density and ability to withstand repeated 
component servicing. 

TAPE CABLE — Single or multiple channels in abrasive- 
resistant sealed cableform. A high degree of flexibility is 
maintained under conditions of continuous movement 
within a range of —70° C. to 140°C. An 80% reduction in 
space and weight is possible. 


Circuits and Chemical] Milling. 


TECHNOGRAPH processes are constantly being originated, 
developed and improved. They lend themselves admirably 
to the demands of an industry where progress is swift and 
standards meticulous. TECHNOGRAPH consultants can 
be of considerable help, too, by suggesting processes and 
designs where other methods may not suit. 


TECHNOGRAPH ELECTRONIC PRODUCTS LTD. 
FLEET, ALDERSHOT, HANTS. 


Telephone: Fleet 1414-7 
London Office & Technical Showroom: Eros House, 29-31 Regent Street, London,W.1 REGent 5273-5 


AT THE S.B.A.C. 
EXHIBITION, STAND 


No. 151 
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DESIGN 
AND mo al 
DEVELOPMENT [ero omucron LT IN 2 OM 
ENGINEERS a MEASURING TEST STAND 


SPECTROMETER 


MANUFACTURERS 

| OF 
AERO-ENGINE 

» TEST EQUIPMENT 


ACCELERATION TEST MACHINE 


yay ; We: 
THRUST MEASURING TEST STAND 


G.P.O. BOX 72 CURRAN RD. Phone CARDIFF 20641 


Piston, Jet, 
Rocket or Missile... 
all use 


Stand Number 109, S.B.A.C. Show 
Farnborough, Sept. 5-11 


OZUS FASTENER EUROPE LTD. 
Farnham Factory Estate, Guildford Road, 
Farnham, Surrey. 

Sales Agents in U.K., Thomas P. Headland Ltd 
Melon Road, Peckham, London, S.E.15 
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“CUSTOM-BUILT” MULTIPLE CONTACT NELAYS FOR ELECTRICAL, ELECTRONIC AND rouse USE 


| 
| 


The CLARE line of relays and allied 

control apparatus is expressly designed to meet 
the exacting requirements of a wide variety 

of modern industrial uses. 


Write, ’phone or wire for literature on the CLARE range. 


C.P.CLARE LIMITED 


70 DUDDEN HILL LANE, LONDON NW10 
Telephone: WiLlesden 5141 Grams: CLARELAY London NW10 


A member of the ELLIOTT-AUTOMATION Group 


CLARE RELAYS ARE MADE IN THE UNITED KINGDOM UNDER LICENCE FROM c. P. CLARE & CO, CHICAGO, USA 


CPC3 
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THE DECCA NAVIGATOR 


in the sky with «= 
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WS ELECTRONICS 


TELECOMMUNICATIONS 
! 


D126 Airfield Security Communications 
Selective calling and two-way speech between Control 
and any number of Outstations. Miniature Trans- 
ceiver fits the pocket. 


Weight 15 ozs. 


Size 64” x 3” x 14”. 


D120 U.H.F. 
Transmitter- 
Receiver 


Any twelve channels 
in band 225-400 mc/s. 
Pilot’s controller initi- 
ates automatic tuning 
to any channel in 5 


seconds. 

Modular construction. 
Compatible Homer 
available. 


Weight: 30 Ibs. including Pilot’s Controller. 
Size: 13” x 114” x 73” 


D103 V.H.F. or 


U.H.F. Emergency 
Transmitter- 
Receiver 


Any frequency 100-280 mc/s. 
with second adjacent channel 
available. In full service in the 
R.A.F., Royal Navy and NATO 
Services. 
New high temperature/altitude 
D303 version available. 
Weight : D103, 10 Ibs. 6 ozs. 
D303, 8 Ibs. 6 ozs. 
Size: 10” x 43” x 7” 


A ‘W.S.’ 12 ch | Tel try Transmitter 
from a crashed aircraft has been washed up on a 
beach after five weeks’ submersion in the sea. In 
spite of this it was found to be undamaged and 
up to full performance specification ! 


SEE IT ON STAND 160 
W S ELECTRONICS LTD 


BRUNEL ROAD, EAST ACTON, LONDON, W.3 


NEWS 
FLASH ! 


2 ae uae 
Sere 3. 
feds ree 
pe SS, 
pope 
prehess 
ea ¢ 
ea dt! 
= Pe PS ee 
le oe 
ripe ae * « 
<" re eR » . gee og a, 
a ER. : Bic ee ee i 
Wage") ; yr be Was eo ee i sig 
een eS . ‘ Rai ore q ‘Pew 3 ot % eae eel 
ee a St” he ee ae 
¥ S ot 4 i eS | =: ee 
ov, : we ; Se a Sas 
Bet es 3 KD i we oe i, 
Peo Aa: is Sd ° et ae + “ 4 ~ 
sets Cree Bt > ns See 
hahaha % 4 se el 
- oe " oe uf Ms sae . _ be 
< ~ . ; S Ss 
re . w a ae ~ 
: ee ’ fon Oe i el P ; 
a A) ’ 0 te i 
<4 . _ ae 
E | Be * we seo, i i ee 
ra ' ” # 
43 " = . * oe eh v oe 
eas * <r Ce al 
We ‘ . nite, a | eee eae 
ig? — a a oe 4 me ge Was ee ae f italien 4 
ae i ——_ oe _~ sy ¥ —- Beiitiae  o og ge a eg ee ware oom 
vs a ’ a4 er iN “Se Se ee 
Be ‘ | ? Sag " . ti € : ish + Sy te i : phi] lett 9 
* ; : Bea" ae 3 ™ 
a F x Sy, - Bets ip Hii ag 
3 . . . NAT, , . BBs eee Z 
: ‘  . é . ras. Beas 2225323 cite . 
. + . x sp be $737 - ee e 
; « i: { ae : 
Sas 5 7 ‘es ae Saar a S. 
tS i” : i meet - > 
; : 
Ta : a Se 
Ree 
4 rE 4 — bie, , q 
ie ‘de eat 
ee - : “s BAEK 
1 ‘ + : rs - Ae. - 1 
4 f _ Bs angie a gp’ k } 
tts — Pere rs 
Fe ee a E 
LC aa Ee ae : 
: a Ce 3 | 
Sie ee Pa : Ge ia ae se 3 
ee ee. fee 
val ’ ES aie 
po ae a e & oe a hy 
: Pee iy | ee f 
Beis ro SS) ee | , 
| hive: “4 4 | 
‘ “< 
‘ - 
eI 5 
* : ; q 
’ : " , i 
i a 
Ke 4 ie he. = 
a = - ee | 
i a ae ero 
yes ee Meer Eee 
S x = Fs | 
: . * SEP) mama i } 
lee ol eee 
ries a”, eg ee 
; ; a. | = Bg te Te ee ! 
eee : 
As o~ 2 ae 
5 aa ay i 
en : - a a H 
oy we - f 
ie RI ee — | as <a i 
oa. t = Se “yj : ASS me r=. 
, ; ee Se 7 a — : . 
. nell a - (er— SP 1 or : 
+ ~ 
ene ee ts ~ oes, 
Baas “ag ———— _ poe 
5 mm - = ~ pete ee Pr, 3 % 
; a a ~ : fo ah a 
. 5 ng “i " a ee 
te 9 ¢. Peete A a 
a comes. onal ere ae Hee mg I 
See. | P~ ae eh 
e ao a x oa ee 
; eo 
: - or iwi, , Oo } 
| a 
er: om om Zz " 
cae ; n a : 
aby , es ar i Tyee 3 “yg 
.% . : sé =; ane PK te ; +f 
a es 7 eo oS 
. 5 
be | 
; i 
ae 
' 


SEPTEMBER 2, 1960 173 (Supplement) THE AEROPLANE 
and ASTRONAUTICS 


Yow’re 


looking 
happy! 


Of course 


.-.+P’ve just found the solution to the Servo problem 
that’s been worrying me for so long.” 


** Fine — but who solved it for you?” 


** Pullin — the Servo People — they’re at Stand 253. 
Why not go along and see if they can help you?” 


“It’s worth trying. Stand 2¢3? Let’s see what the 
ying 53 y 


can do for my headache !”’ 


Pullin can now offer a comprehensive range of Servo 
Components and the. services of a fully operative Control 


Systems division to give specialist advice on your partic ular 


problem, Why not contact them? 


R. B. PULLIN & CO. LTD. 
PULLIN PHOENIX WORKS - GREAT WEST ROAD 
BRENTFORD - MIDDLESEX 


Cables : PULLINCO-WESPHONE LONDON Telephone : ISLeworth 1212 
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Wherever you go in Britain—to the Farnborough Air Show or to 
any centre where products of the British motor or aircraft 
industries come together—you'll find Hardy Spicer propeller 
shafts and universal joints. Research and development at 
Hardy Spicer have more than met the challenge of the most 
advanced forms of transmission equipment. 


Member of tne 


HARDY SPICER LIMITED wate 
anit 


Chester Road - Erdington + Birmingham 24 
Telephone: Erdington 2191 (18 lines) Birtieid Group 


For Air Sea rescue operations 


A completely Automatic Inflat- 
able Radar Reflector. 

Can be inflated by immersion 
in water or by manual control. 

Is very compact in the deflated 
state, can be rapidly erected and 
although being light in weight it is 
rigid when in use and cannot be 
easily deformed. 
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Features: 

Press button, nine position, back-rest 
Bungee operated quick return with for- 
ward emergency fall. Stainless steel 
cappings and non-fume removable ash- 
tray housed in centre arm, also recessed 
fittings for detachable lightweight mea! 
tray. Meal-tray stowage and magazine 
pocket with zipped openings in rear 
upholstery. Individual retractable 2- 
position footrests fitted to each seat 
place. Life-belt stowage at front on 
either side. Overall wt. approx. 65 Ib 


COMET rirsr ciass seats 


developed for 


AEROLINEAS ARGENTINAS 
COMPANY 


COMPANIA MEXICANA 
DE AEROPLANOS & MISRAIR 


BRITISH EUROPEAN AIRWAYS & 
OLYMPIC AIRWAYS 


Features: 


Press button, our position, back-rest with 


é 
oe 
#. 
oe 
: 
* 
= 
~~ 
e 
* 
od 
“ 
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: 
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*% 
, 


LANC 


controlled forward emergency brake. Stain- 

less steel cappings, removable ashtray housed 

in centre arm. Meal tray elegantly ficted and 

recessed into rear of squab when not in use. 

Capacious plastic net pocket, readily acces- . . ae . 

sible. Life-jackets neatly stowed in front at N Rear view of Mk. 4.B. Seat for B.E.A., showing 

ier dbs SN . meal tray extended and as recessed into rear of 
SV seat when not in use. Note overall clean lines. 

Aft version of this type available. 

Overall wt. approx. 67 Ib. 


Overall wt. approx. 62 Ib. 


These seats, of magnesium alloy, argon-arc welded room: C.M.A.— Fiesta’ Green and Signal Red: 
tubular construction, have been manufactured to de Misrair—Lavender Blue and Cerise. Standard up- 
Havilland specification and can be upholstered holstery for B.E.A. features Clerical Grey cloth 
with Lancedown interiors to suit any requirement. and contrasting Coral Synthede, with armrests in 
Particularly pleasing effects can be produced, that matching leather. For Olympics—Mushroom and 
for Aerolineas featuring Stellar Blue and Mush- Andes Rose. 

Visit our Stand No. 154 Farnborough Air Show 


LANCEFIELD AIRCRAFT COMPONENTS LTD. 


71-83 HERRIES STREET, LONDON, W.10. Telephone: LADbroke 2951 (4 lines) 
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SEPTEMBER 2, 1960 


; : Precision Sheet Metal Workers an 
Py Light Engineers to the Aircraft Industry 
For all leading aircraft engines as fitted to the following :—COMET IV, BOEING 


707, VICKERS VISCOUNT, VICKERS VANGUARD, ARGOSY, etc. 


All our equipment is in keeping with the precision and tight control necessary v 
with the use of the present-day materials, TITANIUM, « NIMONIC” HEAT- 
RESISTING ALLOYS, etc. 


Tools, Jigs and Machined Parts for the Assemblies can be produced in our own 
Workshops. Let us quote for your requirements. 


—eooorerererereree 


M.O.A. Approved Fully Approved A.R.B. 
D.G.1. No. 50037 Ref. No. A1/2502/47 


Cc. W. FLETCHER & SONS LTD. 
; Head Office: STERLING WORKS, 
; ARUNDEL STREET, SHEFFIELD, | 


} ALSO MORTIMER WORKS, MATILDA LANE, SHEFFIELD, |! 


Telephone : ESTABLISHED Telegrams : 
‘ Sheffield 28049 & 28040 1891 Assayed Sheffield 1 
> 


~~ 


The 
BEDFORD 


LACRE 


suction 
runway 
sweeper 


—the most thorough 
and reliable sweeper 


USED EXTENSIVELY BY THE AIR MINISTRY, THE R.A.F. and AIRPort C9llector for all air- 
AUTHORITIES THROUGHOUT BRITAIN AND THROUGHOUT THE WORLD port cleaning duties 


LAGRE LTD. natrievn roan, ST. ALBANS, weats. rei. 55471 
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FOR 

COMET 
READ 

COMFORT 


THE JET ENGINE has made a great contribution to com- 


fort, as well as to speed. Now, the faster aircraft travel, the 


a greater the problem of human comfort grows. It is not enough 
to be merely safe—rapid descent and acceleration demand more 
and more elaborate research into comfort. 


This is the type of problem with which we are continually 


* faced at Siebe, Gorman; and we try to solve them in small things 


as well as in big. Illustrated is our Type IV Quick- Release Safe- 


ty Belt, installed on the Comet IV, which ic so famous for 


passenger-comfort. It is used on the Vickers Vanguard too, and 
on many British airlines. The Type IV Safety Belt is tested to 


withstand 9 G: it is adjusted and fastened in the same opera- 


tion; and, of course, it carries the A.R.B. approval. It comes in 


a range of colours that will match most aircraft colour schemes. 


SPURLING STAIRWAYS 
SERVE THE AIRWAYS 


All over the world, leading airlines 
are turning more and more to Spurl- 
ing Stairways. And for many sound 


reasons, such as:- 


the ease of adjustment for all modern 
aircraft 


the ability to pre-set height or adjust it 
visually 


the freedom from trouble that the 
mechanical construction provides (no 
hydraulics at alb 


, : @® the simplicity with which they are dis- 
Write to us for full details : mantled for transportation 


@® their complete stability in high winds 
For details piease write or telephone 


SIEBE, GORMAN & CO. LTD., 

Neptune Works, Davis Road, Chessington, Surrey. 
Telephone: Elmbridge 5900 SPURLINGS LTD. EDGWARE ROAD, THE HYDE, 
Manchester Office: 274, Deansgate. Telephone: Deansgate 6000 LONDON N.W.9 COLindale 7171 
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THE AEROPLANE (Supplement) 
and ASTRONAUTICS 


Super Refueller will carry 
10,000 Imperial Gallons 


This T.B. aviation super refueller—one of several we are building — 
has a semi-trailer tank of chassisless construction fabricated through- 
out from aluminium alloy to minimise weight. It dispenses aviation 
fuel at a maximum rate of 650 gpm. All pumping and metering 
equipment is mounted in a completely enclosed compartment behind 
the tractor cab, easily accessible for maintenance purposes. 

An example of Thompson Brothers advanced design and construc- 
tional methods. 


BRADLEY ENGINEERING WORKS + BILSTON - STAFFS 
Telephone: Bilston 41264/8 Telegrams: Thompbros, Bilston 


SEPTEMBER 2, 1960 


Serving the 
Aircraft Industry... 


... with instruments, electrical equipment and 
aircraft standard parts. 


Stocks of A.G.S. and B.S.S. nuts and bolts, etc. 


Actuators Radio Equipment Fuel Pumps 
Generators Test Equipment Compasses 
Invertors Switches Hydraulic Components 


Instruments Relays Radio & Electronic 
Filament Lamps Circuit Breakers apparatus 


Are always available from : 


AIRCRAFT SUPPLIES 


(BOURNEMOUTH) LTD. 


DALKEITH HALL, 8! OLD CHRISTCHURCH ROAD, 
BOURNEMOUTH, HANTS 
Tel.: Bournemouth 21272 Telegrams: ‘AIRSPARES* Bournemouth 
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SEPTEMBER 2, 1960 


MAN’S THREE SCORE 


. . depends mainly on the ability of that 
remarkable piece of hydraulic mechanism, 
the heart, to efficiently maintain the 
essential blood flow to the whole of his 


complex system. 


ANTEGRAL 2 


ON VIEW ON STAND 
166 
/ S.B.A.C. DISPLAY FARNBOROUGH 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


YEARS AND TEN 


THE VERY EXISTENCE OF AN AIRCRAFT 
too may well depend on the reliability 
of the components in its hydraulic system. 
Therefore, Integral have devoted nearly 
thirty years to research in the design and 
precision manufacture of: 

PUMPS, MOTORS 

POWER PACKS 

HYDRAULIC FUSES 


CONTROL, CUT-OUT, RELIEF 


and SEQUENCE VALVES 


* for all aircraft and missile systems. 


Also 


ELECTRONIC FLOWMETER EQUIPMENT. 


LONDON: Enterprise Works, Angei Road, 
Edmonton N.18 Telephone : Edmonton 5081. 


Habershons 

look forward to meeting 

old friends and making new ones on 
Stand No. 251 Enclosure EZ 


at the §.B.A.C. Show 


ch) Habershon 


STEEL STRIP AND SHEET 
J. J. Habershon & Sons Limited, Rotherham 


Telephone : 2081 (6 lines) 


A member of the 
Firth Cleveland Group 


BIRMINGHAM : Daimler House, Paradise Street, Birmingham \ 
Telephone : Midland 1966. 
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- COUPLINGS, PIPE FITTINGS AND CHARGING 
OF VALVES FOR THE AIRCRAFT INDUSTRY. 


| 


OL. 


HIGH PRESSURE COMPONENTS LTD. 
SUNFLEX WORKS, COLHAM MILL ROAD, WEST DRAYTON, MIDDLESEX 


Telephone: WEST DRAYTON 2226-7 Telegrams: GYPONENT, West Drayton, Middx. 


| PRECISION CONTROL 


| “TELEFLEX” Tension Regulators 

Fj maintain cable tension within close limits 

| under all operating conditions and at the 

; minimum tension compatible with positive 
control response, thus improving 

operational stability and pilot sensitivity. 


Self compensating for such vital factors as:- 


te 
em “i os ie 


~~ & Teleflex 


FULL DETAMS ON REQUEST:— TELEFLEX PRODUCTS LIMITED BASILDON ESSEX Telephone: 2286! 


TEMPERATURE VARIATIONS 
STRUCTURE DEFLECTIONS 
CONTROL SYSTEMS FRICTION 


" 
t ap y 
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Everything ! 


AIRCRAFT BOLTS, NUTS & TURNED PARTS 


* Cold formed Bolts, Nuts, Setscrews in all steels 
and Commerciai finishes (sizes up to }” dia.). 


* Bright turned Bolts, Nuts, Setscrews in all steels, 
alloys and Commercial finishes (up to 2%” dia. bar 


capacity). 
* Special Repetition Turned Parts from bars or 
forgings to Aircraft Constructors Designs and 


specifications. 
All R.O. products supplied as standard items 


or specially made to requirements. 


Trusted suppliers to the 
Aircraft Industry since 1911 


RUBERY OWEN 
AIRCRAFT COMPONENTS 


RUBERY OWEN & CO. LTD., BOLT AND NUT DIVISION 
P.O. Box 10, Darlaston, Wednesbury, Stafis. 


Lendon Office: 


® 
ae Kent House Market Place, Oxford Circus, London, W.1 
© PORTLAND PLACE 4 

tomen wi. Member of the Owen Organisation. 
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AUTICS 


when equipping 


INFLATABLE 
LIFERAFTS 


| with Distress Signals 
/! ~WAECO Ltd. manufacturers of the world 
i famous Wessex range of self-contained 
} line-carrying rockets and pyrotechnic 
| distress signals, have specially designed 


4 a complete range of Distress Signals for 
rh use in Inflatable Life Rafts carried in Civil 
u) Aircraft. 

I ARB and AID approved, the Wessex 
I “ Raftkit ” includes Parachute Distress 


Signals and Distress Hand Flares. Also 
Orange Smoke Signals which are safe to 
i! use on oil covered waters. 


For further detaliis of 


WESSEX 


DISTRESS EQUIPMENT, apply 
+ AIR/SEA RESCUE DIVISION - HIGH POST 


WAECO LTD. 
SALISBURY - WILTS. 
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SEPTEMBER 2, 1960 


FOR UNRIVALLED EXPERIENCE 
IN 


ANTI-CORROSION FINISHES 
FOR 


THE AIRCRAFT INDUSTRY 


CONSULT 


ANODISING & PLATINGS LTD. 


RADCLIFFE, LANCS. 
OR 


TECHNICAL PLATINGS LTD. 


TEDDINGTON, MIDDX. 


SEE THE NEW 


HOUCHIN 60 KVA MARK III G.P.U. 
AT FARNBOROUGH 


STAND NO. 23 SITE Y 


(OUTDOOR EQUIPMENT EXHIBITION) 


This is the latest addition to the 
Houchin range of ground power units. 
Among its outstanding features are 
compactness, lightness, reliability and 
efficiency of operation in widely varying 
climatic conditions. A.C. and D.C. 
outputs are available simultaneously. 


Note. This unit employs a 
BRUSHLESS ALTERNATOR thus 
eliminating entirely the maintenance 
problems associated with conventional 
alternators. 


See this unit at Farnborough : full 


technical specification will gladly be 
supplied upon request. 


HOUCHIN LIMITED 


GARFORD WORKS ASHFORD KENT 
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contributes to the performance of modern aircraft... 


THE DUNLOP MAXARET ANTI-SKID UNIT 


When excessive deceleration of the aircraft 
wheel displaces the Heavy Alloy flywheel 
(shown in heavy black in the illustration), 
pressure is released from the brakes until 
the wheels regain forward speed. 

G.E.C. Heavy Alloys, supplied in the following 
densities: 0.6, 0.61, 0.63, 0.65-lb. per cu. in., 
are ideally suited for weight concentration in 
restricted areas. For example: mass and 
dynamic balancing, gyroscopes, flywheels. 


The inset illustration shows one of the heavy 
alloy flywheels for the Maxaret {automatic 
brake control unit. Its size can be judged by 
comparison with a 3d piece. 


For comprehensive information on the use of G.E.C. Heavy Alloy, send for 
publication No. 4986, 1960. 


THE GENERAL ELECTRIC CO. LTD., OSRAM LAMP DIVISION, COMPONENT SALES DEPARTMENT, 
EAST LANE, WEMBLEY, MIDDLESEX. TELEPHONE:— ARNold 4321 


MICROGRAIN NICKEL 


Electroforms of 

Micrograin nickel on the 

leading edges of aircraft propellers 

and helicopter rotors protect the delicate 

de-icer elements against rupture due to impact 

with rain and hail in flight or with stones during 

landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/Sii 

say, “We consider that having taken into account the aircraft forward speed the outboard 

section of the blade should be protected by a metallic coating. Extensive testing has 

indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 

bonded onto the heater mat”’. if your problem is DAMAGE, the solution is MICROGRAIN. 

METACHEMICAL PROCESSES LIMITED 

41/43, Gatwick Road ° Crawley ° Sussex Telephone : CRAWLEY 25241/3 
Associoted Company, SIFCO METACHEMICAL INC. 

935 EAST 63rd STREET ‘ CLEVELAND 3 ‘ OHIO e U.S.A. 
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ONS 


VOsSPER 


LIMITED 
SHIPBUILDERS & ENGINEERS 
PORTSMOUTH 


THE 
BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


The oldest and largest office 
specializing in Civil Aviation 


3-4 LIME STREET, LONDON, E.C.3. 


Telephone: Mansion House 0444 (6 lines) 


TORONTO 


44 Eglinton Av. 
REGD. TRADE MARK West. 


WORM DRIVE HOSE cnton, phone: Tel: Hudaon 5-446! 


CLIPS ; a 


The Finest Clips in the World . 

99 Rue de la Loi. 
Telephone: 
12.00.05 
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REGD. TRADE MARK 


FILTERS PROTECT THE MAIN HYDRAULIC 
SYSTEM ON THE DE HAVILLAND ‘SEA VIXEN’ 
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Suen aoe AUTOMOTIVE PRODUCTS COMPANY LTD. Leamington Spa, Warwickshire, England 


How “CLEAN” is your Fluid? 


Dynamic Fluid Sampling with the Thermal 


Visit Stand 173 Control-Millipore Sampling Set 
at the S.B.A.C. Show : 
Farnborough 


The Thermal Control Sampling Set using Millipore Field 
Monitors provides the optimum method for establishing the 
particle contamination level of liquids in pressurised systems. 


The basic sampling set is applicable for the sampling of a 
wide variety of fluids. Specific applications include aviation 
fuel and hydraulic systems, hydraulic test and flushing rigs, 
nuclear moderator and cooling loops, chemical industrial 
precesses, etc. 


The Thermal Control-Millipore Sampling Set provides all the components 
and instructions necessary for taking samples from a pressurised system. 
The Set consists of a single sampling unit, a 3-way control 
valve and a braided nylon hose assembly with a quick- 
release coupling-half, for connection to the stainless steel 
sampling valve which is supplied for connection into the 
fluid system. Two 500 ml graduated polyethylene bottles 
and associated flexible hoses, an all metal syringe, spare 
seals and gaskets and 32 Field Monitors complete the Set. 
All the components are contained in a fitted fibre-glass 
carrying case. 


THERMAL CONTROL CO. LTD. 
MARINE WORKS, SACKVILLE ROAD, HOVE, SUSSEX 
ENGLAND Telephone: HOVE 35929 
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Truro Engine Works Ltd 


Designers and Manufacturers of 
Mobile and Static Aviation Refuelling Equipment 


MORDEN ROAD 


Telephone : CHErrywood 3361 


LONDON S.W.19 , 


ALUMINIUM 
FOR THE oN 
AIRCRAFT INDUSTRY 


SHEET - COIL STRIP - CIRCLES 


in Standard or Non-standard sizes 
Rolled to current A.I.D. & A.R.B. specifications 


ALUMINIUM 
CORPORATION 


LIMITED 


SALES OFFICE 

10 BUCKINGHAM PLACE, LONDON, s.W.! 
Phone: VICTORIA 967! 

ROLLING MILLS 

DOLGARROG, CONWAY, NORTH WALES 


BROOKLANDS 


Contractors to the Air Ministry and Ministry of Aviation 


Aerodromes:—SYWELL, NORTHANTS and 
LITTLE STAUGHTON, HUNTS. 


Factories: MOULTON, NORTHANTS Tel. Moulton 3281-5 
SYWELL, NORTHANTS Tel. Sywell 2205-7 


AVIATION LTD 


Head Office :— 


WEYBRIDGE, SURREY 
Tel. Weybridge 3821-3 
Repair and Overhaul of Service Aircraft, Piston and Jet. 
Repair and Servicing of Civilian Aircraft. 
Manufacture of Aircraft Components and Towed Targets. 
Flying Training of Civilian Pilots. 
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EASTERN AERO ELECTRICAL SERVICES LTD 


WORKS & SERVICING DEPT SALES DEPARTMENT 


Priory Street, Colchester \ London Airport 
Tel: Colchester 6173 2) Tel: SKYPORT 4321 Ext. 63862 


Mea Granenne ee ‘ rvtch rcahny We specialise in the supply and repair o, 


ire Aircraft Electrical Equipment 


- BRITANNIA 

COMET 
AIRCRAFT EQU VISCOUNT 
GROUP VANGUARD 


Control systems 


Universal joints 


3 


Flexible pipe couplings 


Ancillary equipment 


S.B.A.C. display .... 


We design, develop and manu- 
facture aircraft controlequipment, 
universal joints, flexible and self 
sealing coupling fasteners, gear 
boxes, maintenance equipment, 
standard parts, etc. 


stand 29 AERO CONTROLS LTD. 


Space does not permit mention INDUSTRIAL ESTATE, WEEDON ROAD, NORTHAMPTON 


of all our activities. A visit to Telephone: Northampton 33131/5 
our stand will prove to be time 
well spent for all actively in- 
terested in the aeronautical 
industry. 
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THE AIRCRAFT PACKERS | 
and SHIPPERS | 
FOR OVER 30 YEARS we have 


specialised in aircraft packing and there is no 


substitute for experience. 

Our extensive premises at Chiswick embody 
modern handling methods and facilities for 
grouping, and have long been a focal point for 
the shipment of aircraft and ancillary equipment 


for the Industry. Ground equipment, power 

WITH AUTO DIESELS’ E UIPMENT plants, tugs, trollies, radomes, canopies, fire- 
fighting appliances, parachutes, instruments and 
radio equipment emanating from all the principal 

manufacturers throughout the country are { 


E U | P M E N T routed so that the well-proved service of R. & J. 
q SoRESY SP Saeen Park Ltd. can pack and ship to all parts of the 


; DISPLAY Hiieaso tas aa 


S T \ N D 9 EXHIBITION, FARNBOROUGH 


R.& J. PARK LTD 
EXPORT PACKERS — 
of EXPERIENCE 


istered Office 
Packing Works: 

DOMINION HOUSE, THAMES ROAD, 
LONDON, W.4 


Telephone : Cables : ; 
Chiswick 7761. ** Parkdomin, Chisk"’. | 


APPROVED A.I.D., 1.F.V., 1.E.M.E., C.1.A., ADMIRALTY 


Est. 1880 


WALTERS 


Electrical Manufacturing Co. Ltd. 


Specialists in Passenger Comfort and Security 


a 
Suppliers of :— Passenger Service Panels 
l 0) les Passenger Warning Notices 
Stewards’ Call Switches 


Head Office : Braby House, Smithfield Street, London, E.C.1. Passenger Reading Lights 

Telephone: CENtral 2388 " ‘ ~ . 

. ‘Felagveme: Courtesus, Cont, London. Fire Extinguisher Switches 

| Cater Aenegten, Come, Senden. to the British Aircraft Industry 
and in use with Airlines the World over 


| Works: Cowley Mill Road, Uxbridge, Middlesex. 
Telephone: Uxbridge 8262. 

Telegrams and Cables: Autodiesel, Uxbridge. 
OF BRABY OF BRITAIN GROUP 249-251 KENSAL ROAD, LONDON, W.10  Tel.: LADBROKE 2323 


~ BRITAIN 
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EQUIPMENT 


@ Aircraft production line, Servicing S B A Cc S H O W 
& Operational equipment. (OUTSIDE DISPLAY) 
Fuselage trolleys, tail and wing trestles, 

Engine Stands, Servicing Platforms and STAN DS 15 & J 


Maintenance Steps, Bowsers—Water, Coolant, 
De-icer and similar fluids, etc. 


EDGHILL EQUIPMENT LTD. 
HOOK, Nr. BASINGSTOKE, HANTS 
@ Adjustable Workstands. TELEPHONE : HOOK 40 & 41 


@ Passenger Embarkation Steps. 


Message to ‘Mod Bods” and their victims in the Purchasing Depariment:— 


Rapps—the U.K.’s leading Stockists of all metals to 
D.G.1./A.R.B. specifications — specialise in solving 
last-minute headaches, rush jobs and priority problems 


Leave it to us: it will leave us for you in record time 


And remember our large stocks: If you order production 
material from us, we will deliver to your schedule 


Sheet, Bar, Tube + Competitive prices. Willing Service 


L.17, L.16, SIC-H, L.59, L.60, L.61, DTD.634, DTD.606, 
HSIOWP, L.70, L.7I, L.72, L.73, DTD.710, DTD.687, 
DTD.5010/40, 1.34, L.44, NES, NE6, HEIOWP, HE30WP, 
DTD.423, L.64, L.65, DTD.363, L.54, L.55, L.56, L.62, 
L.63, HTIOW, HTIOWP etc. 

S.1, S.14, $.21, $.94/6, $.61, $.80, S.110, $.510, S.5II, 
$.514, $.521 etc. 


(mm: ] LEO RAPP LIMITED 


Wimborne Avenue, Norwood Green, Southall, Middlesex 
Telephone: SOUthall 2322 (20 lines) Telex No. 25172 
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High pressure pipe couplings 
' Chale Cail, i, Electro-mechanical releases 
ails Oe Armament test equipment 


LOCK OUT FOR THIS M.L. EQUIPMENT.... Missile handling equipment 


Electrical test equipment 


Mobile cooling equipment 
Pressure test equipment 
Pressurised helmets 


Armaments 


Stand number 2 rf 


Aircrew equipment 
Aircraft handlers 
Multi-purpose handling trolleys 


Tel: LITTLEWICK GREEN 248 


M.L. AVIATION CO. LTD, WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. 


\)| 
ti 
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My 


= NORTHEY = 
‘Olt FREE’ 


~ COMPRESSORS & VACUUM — 
- PUMPS SERVE THE ra 


= AIRCRAFT INDUSTRY 


| 


™ 


il 


mn 


| 
f 


| 


ili 


Type 101 TYWD “OIL 
FREE" Two-Stage Vacuum 

Pump. Flow : 275 litres/min. 

of air or oxygen up to 95,000 feet 
and 135 litres/min. at 100,000 feet. 


sact Morthe 


ROTARY COMPRESSORS L7Q 
ALDER ROAD PARKSTONE * POOLE - DORSET 
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Stream-Line 
filters for 

trouble-free 
fuel 


The use of Stream-Line filters in the refuelling of aircraft 
ensures the removal of water and solid impurities from the fuel 
enabling complete fulfilment of official specifications. 

Top right is type K, a highly efficient filter consisting of a 
number of specially prepared paper discs compressed by springs 
and mounted on metal rods. 

Fuel passes through the minute interstices between the discs 
leaving solid impurities at the edges. Any water present causes the 
paper to swell, with a consequent increase of back pressure, 
which gives an indication that servicing is needed. 

Bottom left is the Fuel Monitor, designed in conjunction with 
the Shell Petroleum Company Ltd. This is a fully “fail-safe” 
device, consisting of a valve and a water sensitive element, con- 
tinuously sampling the flow of fuel and causing the main valve 
to close if water contaminated fuel is revealed. 

Bottom right is the high-output MC filter, giving what is for 
many purposes an acceptable filtration efficiency at a much 
higher rate than the K type. 

NEW THREE STAGE FILTER. Stream-Line Filters Ltd., 
have recently developed a three-stage filter/water separator which 
uses pleated elements made from paper, fibreglass and nylon to 
remove from aviation fuels all solid impurities and all water, in 
whatever proportions they may arise. 


STREAM-LINE FILTERS LTD., HENLEY PARK 
NORMANDY, NR. GUILDFORD, SURREY 


Telephone: Normandy (Surrey) 3311-3 Telegrams: Edgefilt, Guildford 
A member of the VOKES Group with world-wide representation 
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angular motion faithfully transmitted 


@ Light Series Universal Joints are available in 

special designs for aircraft use, made in light 
alloy to Spec. L.40 anodised, with hardened ground 
steel trunnion pins, cadmium plated. They are 
designed with shank diameters to suit bore of stand- 
ard aircraft tube and will withstand moderate ten- 
sion or compression loads. Made in a wide range of 
sizes, they can be supplied with covers as required. 


Patent Universal ball 

Y Joint combines high 
load capacity, simplicity of 
design and 92-98”, efficiency. 
(N.P.L. certified.) 


Hooke’s Type Universal joint 
is suitable for high speeds 
and is inexpensive to fit. 


@ Grease Retaining 
Covers are available for 


all types and sizes of joints. 


See us at SBAC Stand 48 


THE MOLLART ENGINEERING CO. LTD. 
KINGSTON BY PASS SURBITON SURREY 
Tel.: Elmbridge 0033-7 Grams: Precision, Surbiton 
Approved Air Ministry Gouge Test House under Authority No. 89755 of 1931 
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ASSEMBLY, DETACHABILITY AND ALIGNMENT—mape 


ODDIE SOLIDLOCK SHEAR FASTENER 


PAT. 594438 


DESIGNED FOR USE ON HIGHLY STRESSED DETACHABLE DOORS, PANELS, ACCESS COVERS, ETC., 
ON THE MOST MODERN SUPERSONIC AIRCRAFT. PATENTED SPHERICAL SEATINGS FOR EASE OF 


TYPE TESTED AND APPROVED TO MINISTRY OF SUPPLY SPECIFICATION D.T.D. (R.D.I.) 3007. 
ODDIE, BRADBURY & CULL LTD., PORTSWOOD RD., SOUTHAMPTON Tel.: SOUTHAMPTON 55883 


IN A VARIETY OF SIZES TO SUIT INDIVIDUAL INSTALLATIONS 


We specialise in 


AIRCRAFT 


STANDARD 
PARTS 


CURD COMPONENTS LID. 


BROWNFIELDS 
WELWYN GARDEN CITY 
HERTFORDSHIRE 


de 


TELEPHONE WELWYN GARDEN 5471 


Write for our comprehensive stock list Ac 


CHELTON AERIALS 


STAND 159 


2 PILOTS 


IMMEDIATE VACANCIES 


for pilots aged between 20-27, with minimum qualifications of 
Commercial Pilot’s Licence and Instrument Rating. 
Commencing salary £1,230 to £1,410 dependent upon 
qualifications and experience. 

Pilots possessing Commercial Pilot's Licence only will be 
considered provided they are well advanced in gaining the 
Instrument Rating. Salary whilst obtaining Instrument 

Rating £500—£700. 


VACANCIES IN 1961 


BEA will consider applications now, for vacancies which will 
occur in the late summer and autumn of 1961, from pilots who 
anticipate being available for employment at that time and 
who will be in possession of the minimum qualifications of 
Commercial Pilot's Licence and Instrument Rating. 
Apply to Senior Personnel Officer (E. & S.), Flight Operations 
Department, Bealine House, Ruislip, Middlesex. 
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_ AFTER FARNBOROUGH 


Come and see another show. Come to Anthony Crook Motors, 
Hersham, almost 
en route from 
Farnborough to 
London (turn 
left in Esher) 
where over 50 
new and used @ 
BRISTOLS%® are 
always on view — E 
e BRISTOL i« << _ Sieg 
iC toed beer oon Pe. es BRISTOL 406 
for today’s i : Luxury Saloon £4,244 


i S ike eae ards of exestience AERO-ENGINEERED PRECISION ON 
BRISTOL- : . et tea 
ZAGATO ae ee ll THE ROAD 
G d T sport ur performance without fuss or noise ar aed ’ : Fy 
4192 rics, ait te onal annie ten 40 to cane World's largest distributors 


The Roundabout ANTHONY GROOK MOTORS LTD. 2% cs sm 


HERSHAM, SURREY 


Leading aircraft manufacturers take 


advantage of weight and space saving 
by fitting KAYLOCK parts. 


The following are among those who specify KAYLOCK: 
BLACKBURN AIRCRAFT 
BRISTOL AIRCRAFT 
DE HAVILLAND AIRCRAFT 
HANDLEY PAGE 
HUNTING AIRCRAFT 
A. V. ROE 


WESTLAND (SAUNDERS-ROE) 
KA q LOCK SHORT BROS. & HARLAND 


VICKERS-ARMSTRONGS (AIRCRAFT 
Lightweight all metal . ( ) 


SELF LOCKING NUTS 


SAVE UP TO 80°, DIRECT NUT WEIGHT 


Sole Concessionaires for the United Kingdom 


Cc. Je FOX & SONS (AVIATION) LTD. 
117 VICTORIA STREET, LONDON, S.W.I. Victoria 0204/5 


JOHN COX & SON 


WAS ESTABLISHED WHEN AMERICA WAS A BRITISH COLONY . 
TODAY THEY SUPPLY 


“VYNIDE” ecco, 


POLYVINYL CHLORIDE COATED FABRIC FOR——. 


JOHN COX & SON, LIMITED 
COXORIAN WORKS, CARLISLE ROAD, N.W.9 


A.LD. AND A.R.B. APPROVED 
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ange WARD, BROOKE 
Have supplied Bolts and Nuts, etc., for these through | 


the years of development, who knows what comes & CO. LTD. 
next !—Anyway our parts will be in it. ' 


HIGH WYCOMBE, BUCKS 


Tel.: High Wycombe 4531 


Ei 


Jf, e 
y Sole Manufacturers & Licensees ‘ 
‘“VICKERSTRIP’’ TERMINAL BLOCKS 
* a 


Details of the above and the 
following gladly sent on request 
* 

HIGH TEMPERATURE TERMINAL BLOCKS 
FLEXIBLE NYLON DUCTING - RADAR 


Have you applied for a Stock List? 


LENTERN (AIRCRAFT) LTD. VISORS + ADJUSTABLE PIPE CLAMPS 
RECTORY AND STORES AND STRAPPINGS - CABLE MARKERS 
=e Main Road, Hawkwell, Hockley, Essex. Hockley 353 IDENT TABS - ETC., ETC. 
(C LONDON OFFICE 


1 324/5 Grand Buildings, Trafalgar Square, W.C.2 


& 
Whitehall $005 S.B.A.C. SHOW — STAND 207 


SOLS ELECTRONICS ENGINEER 


EQUIPMENT 
BY There is an opportunity for employment in the 
ie REPUBLIC OF VENEZUELA 


Pa vt 
ae 


PRECISION 


@ Rapid heating 
@ Bit sizes 3/32in. 4 


@ ‘Permabit’ or 


Copper Bits 
All voltage 
© An welts to 2001 


‘2500 
@ Prices trom 19/6 
British and Foreign 
Patents. Registered 
signs. Suppliers to 
Hi. and Foreign 
ernments. gents 
throughout the world. 
a for Booklet No. 


Wustrated is the 25 w. 
3/16 in. replaceable bit 
model with safety shield. 
Sole proprietors and 
manufacturers :— 


LIGHT 
SOLDERING 
DEVELOPMENTS 
LTD. 

28 Sydenham Road, 
Croydon, Surrey. 
Telephone: CROydon 8589. 


Telegrams: 
Litesold, Croydon 


under contract to the Venezuelan Air Force for an Electronics Engineer 
Minimum qualifications : 
1. At least 3—5 years’ postgraduate 2. A basic knowledge of the Spanish 
experience in this field. language. 
The term of the contract would be for 3 years, with a possible extension 
for 2 further years. 


Those interested should write, in the first instance, giving personal details, outline of qualifications, 
salary required, etc., to :— 


THE VENEZUELAN AIR ATTACHE, 59 PALACE COURT, LONDON, W.2 


Hawker Siddeley Aviation 


LIMITED 


BLACKBURN AIRCRAFT LIMITED 


LONDON DESIGN OFFICE 


DRAUGHTSMEN AND STRESSMEN 
We have a number of excellent openings for experienced 
Aircraft Draughtsmen and Structures Engineers to work 
on long term developments of the N.A.39 and other 
aircraft. Please write or telephone for further details to: 


Designer in Charge, 
63 Old Brompton Road, 
South Kensington, S.W.7. 
Telephone No: Knightsbridge 4281 
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FIRST CLASS DESIGNERS & DEVELOPMENT ENGINEERS 

ARE REQUIRED FOR WORK ON AN INTENSIVE DEVELOP- 

MENT PROGRAMME, INVOLVING REDESIGN OF PRESENT 
LINES AND INTRODUCTION OF NEW MODELS. 


Development Projects will cover many phases of Automation, 
including Special Machines and Link Lines. 


MEN WITH SOUND BASIC TRAINING, GOOD DESIGN 
EXPERIENCE & QUALIFICATIONS UP TO H.N.C. MINIMUM 
ARE INVITED TO APPLY. 


SALARIES COMMENSURATE 


WITH QUALIFICATIONS 


AND EXPERIENCE. 


The jgeneral terms of employment, which] includes a Pension 
Scheme, are excellent, 


Brief particulars should&be sent, in confidence, to— 


THE TECHNICAL DIRECTOR, 
B.S.A. TOOLS LTD., 
KITTS GREEN, BIRMINGHAM, 33 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 
DESIGN AND DRAWING OFFICE 


STRESSMEN 
SENIOR AND INTERMEDIATE 
Required for interesting work on 
MODERN CIVIL AND SERVICE 
AIRCRAFT including NEW PROJECTS 
AND DEVELOPMENTS (Aircraft ex- 
perience desirable but not essential). 


Good starting salaries for all grades 
with HOUSING ASSISTANCE TO 
SUITABLY QUALIFIED APPLICANTS. 


Written applications in first instance 
with full particulars age, experience, 
etc., to 

PERSONNEL MANAGER 


Air Traffic Control Officers 


for 
MINISTRY OF AVIATION 


Age 23 to 35. Good education and 
recent aircrew or air traffic control 
experience essential. Salaries : while 
training £775 to £1,130 according to 
age; when fully trained approxi- 
mately £950 at age 25; £1,160 at 
age 30 or over rising to £1,480. 


Promotion prospects. 


Write Civil Service Commission, 
Burlington Gardens, 
London, W.1 


for application form, quoting 5084/60. 


GRANTAIR LTD. 


GRANTCHESTER 
NR. CAMBRIDGE 


TEL.: TRUMPINGTON 3134 


have the following aircraft for sale 


1958 PIPER SUPER CUSTOM TRI- 
PACER Total hours @irframe and 
engine, we repeat fotal hears of $23. This 
little used ced and white aircraft is in 
beautiful condition. The 160 hp. 
Lycoming engine gives a crnising speed of 
125 m.p.h., and its two wing tanks give a 
cruising range of 34 hours. The radio 
fitted is a Narco #2 Channet Super Homer 
incorporating Omni together with an L.F. 
receiver. As this dscour aircraft direct 
from us to customer, the io is only 
4,19 


1957 PIPER TRL-PACER— This beauti- 
ful 4 seater in amaculate biue and white 
is fitted with fait blind flying panel AND 
STALL WARNING GEAR. Total air- 
frame and engine time only 500 hours, 
repeat TOTAL 500 ONLY, on this one. 
Radio equipment is absolutely the last word 
with its Narco 12 Channel Super Homer 
incorporating Omni together with an L.F. 
receiver. i. 

1960 PIPER SUPER CARIBBEAN— 
This plane has omfy flawa 100 hours since 
new having been used by Piper Distributors 
for demonstration werk only. The reliable 
150 h.p. Lycoming engine is now ready for 
some really hafé work. As. one would 
expect from @ Piper distribetor in the 
U.S.A. this plane is immaculate both inside 
and out. Fitted. with considerable extra 
equipment including a Nareo Super Homer 
Model VHE3, which is the 12 channel 
transceiver, and Omai, alsoa VTA3 Narco 
27 channel transmitter, This aircraft is a 
must at £4,450 


1960 PIPER SUPER CARIBBEAN— 
This is another demonstration model fitted 
with the Nareo Super Homer Model VHT3. 
Having only flown a total of 203 hours 
since new, this one, once again, is perfect 
inside and out, Phe:45O-tup. Lycoming 
engine leaves absolutely nothing to be 
desired in performanee and reliability. 
May we sell this t@ you for the very low 
price of £4,395 


We also have a sumber of British Type 
aircraft, namely Aasters which brietly ar¢ 
as follows :— 


1959 AUSTER ALPHA—The neatest 
little Auster in the air today, fitted radio, 
starter, heater and fit blind flying panei— 
perhaps the most important extra being the 
sound insulated cabin--all this for only 
’ 

1957 AUSTER ALPENE—Hire and re- 
ward C. of A,, jong range tank fitted— 
four seats, blind flying panel, radio, starter 
and generator. £2,600 


AUSTER AUTOCRAT—Bench backseat 
and photographic windew. Fitted lights, 
battery, blind flying panel, long range tank, 
dual controls, all this for 

* 
AUSTER AUTOCAR —With Cirrus 
Major Il engine. Metallized airframe 
and is fitted with generator, battery, radio, 
blind flying panel, long range tanks, four 
seats and dual contrats. Priced at 

* 
All the above British aircraft are covered 
by very recent C. of A» the maximum 
hours at time of print being. 160 
Remember these airctaft are our own 
property —we bey “ems, we sell ‘em, no third 
party costs invelved. . 
We also have @ nuther of aircraft for 
self-drive of chauffeur @riven hire by the 
hour, day, week, month of year. 


GRANTAIR LTD. 


GRANTCHESTER, NR. CAMBRIDGE 
TEL.: TRUMPINGTON 3134 
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BROPLAFE 


ASTRONAUTICS 
PRESS DAY: First Post, THURSDAY 


CLASSIFIED 


1% 


AIRCRAFT FOR SALE 
W. §. Si4cKteton, L™: 


EUROPE’S LEADING AIRCRAFT BROKERS 


HIS week we extend a simple invitation to any- 
one interested in buying or selling an acroplane 
to look in and discuss the matter with us or write 
from any part of the worid 
Ry. Fn” AC a" TON LTD., 175 Piscaaiits, 
« London Phone, Hyde Park 2448-9 
Cable Geacthus.” t ondon 550-18 


PBY SA. 


TWO AMPHIBIANS CONVERTED FOR 
TWO-CREW CARGO-PASSENGER USE 


B°* A404, 


Care of THE AEROPLANE AND ASTRONAUTICS 
550-16 


OLLASONS pay full P.P.L. course at club of 
your choice when you contract to buy a Jodel 
For details of this and of the Turbulent and rebuilt 
Tiger Moths, phone, Croydon $151, or write Rollason 
Aircraft and Engines, Ltd.. Croydon Airport. zzz-753 


£2 995 New lowest-priced American 2-place 
. e tricycle-geared tourer-trainer, the 
Acronica Champion, over 10,000 built, the favourite 


of flying schools. Contact Maitland Drewery, Biggin 
Hill Airport zzz-757 


T'ices MOTH glider tug, fully equipped, » 

: condition of A. until April, 1961 Offers to 
Secretary Sewves Gliding Club, Lasham Airfield, near 
Alton, Hants 550-10 


195 TRI-PACER Super Custom, British registra- 

tion, total airframe engine hours 330, fitted 
Autofiite, automatic pilot system. full blind flying 
panel, also cylinder head temperature meter and 
following radio, Narco Superhomer with VOR plus 
additional Narco transmitter covering range 117.9- 
123.5, also Narco LFR-3 low-frequency receiver with 
loop, fitted spats. in perfect condition, £4,500. Owner 
abroad till September 15. Apply Box A504, care of 
THE APROPLANE AND ASTRONAUTICS 550-8 


FArce. 

FABULOUS aeroplane. Aerobatic C. of A. with 

200 mph. cruise! Electric undercart and flaps: 
beautifully hand made and polished; stands nearly 
10g. the wings won't fall off this one! 150 hop 
Lycoming. Under £5,000, duty paid. new. Demonstra- 
tion in GAPXD at Yeadon, by British distributor. 
J. L. Shaw. Rawson Rd. Bradford. Phone —s, > 
‘0- 


Fo® §* 
C-46F Al®crrr. 


PASSENGER AND CARGO 


WITH AND WITHOUT 
T-CATEGORY KIT INSTALLED 


IMMEDIATE DELIVERY 


= esas Kane Pe. = 
encase. Cur 


CALL OR CABLE 


Fe D ) . eleansmae R, 


EXECUTIVE VICE-PRESIDENT 


Phone, Stanley 7-341! Cable, “ Flytiger.” 
550-733 


P' TER "  etanad AND ce 


IPER Tri-Pacer, 1956. Lycoming 150 h.p. engine. 
total airframe hours 1.463 since C. of A., 3 
engine hours since overhaul 38, 3-year C of A 
expiring 22.563. full blind flying panel Narco Sim- 
plexer 27?-channe! VHF with VOR and 75 Mc/s 
Marker Beacon. £3,925 
ILES Gemini !A Cirrus Minor Ils port and 
starboard 500 hours, airframe 2,606 hours, since 
Cc. of A. 70 hours. fitted dual contro! full panel 
ot MR 80 radio. C. of A. expires March, 1962. 


U RTHE R details on request. “ Tresa,”” Kirtlington, 
near Oxford. Phone, Kidlington 3355, Bietching- 
ton 392 550-20 


ILERON damaged Taylorcraft, stripped, £160, 
Cirrus MI, £90; also spare frame parts Thorn- 
bury 2055 550-x8391 


META-SOKOL 


THE FINEST VALUE IN THE 
WORLD TODAY 


Attractive four-seat aircraft providing 
economical operation with comfort and 
safety. Ideal for private and business users 


¥%& Range 650 miles at 127 m.p.h. with a 
fuel consumption of only 5 gallons 
per hour. 

%& Modern design features include all- 
metal construction, retractable under- 
carriage, V.P. propeller and the latest 
140 h.p. Walter M.332 engine with 
direct fuel injection. 

%& 24 hours spares service and full main- 
tenance backing available in the U.K. 

THE AEROPLANE AND ASTRONAUTICS reports : 


“With its comprehensive equipment, attractive 
specification and excellent performance, the 
Meta-Sokol appears to be an extremely worth- 
while proposition. 


Early Delivery. Demonstrations Arranged. 
Sele U.K. distributor for OM NIPOL, Prague: 
Group Captain EDWARD MOLE, 
Aircraft & General Finance Corporation Ltd., 
3 Red Place, Green Street, London, W.1. 
Tel.: Grosvenor 4360. Cables: EMAVIAT, London. 
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ADVERTISEMENTS 


RATE: I/- per word (minimum 
12 words 12/-) 


Pp IAGGIO 
oof GENOA 
Seemenee 


during the first year that 
it has been in production 


British Representatives 

AERO-ENTERPRISES 
(Boreham Wood) Ltd. 

17 Drayton Ré., Boreham Wood Herts. ELS 2688 


Save Weight 
Increase Payload 
Carry More Passengers 


Install 
MALLITE EGB2 FLOOR PANELS 
in your DC3, Viking, Ambassador 
or Viscount 800/810 Aircraft 


Full details of the ARB approved 
installation are available. 


WILLIAM MALLINSON 
and Sons Ltd. 
130 HACKNEY ROAD LONDON €.2. 


R. K. — | Byia 


CHOOSE NOW FROM SEVEN GREAT OFFERS 


1955 SUPER CUSTOM TRIPACER, £2,995 
1957 SUPER CUSTOM TRIPACER, £3,57' 
1958 SUPER CUSTOM TRIPACER, £3,595 
1959 AUTOFLITE TRIPACER, £4,615 

1959 AUTOFLITE COMANCHE 180, £7,2% 
1960 AUTOFLITE COMANCHE 250, £8.95 
1950 BONANZA A35 AUTOPILOT, £4,920 


ITH the addition of the Comanche and Bonanza 
Dundas now offers Europe's finest and most 
versatile fleet of light American sport/executive air- 
craft, U.K. duty paid Quality comes first when 
your aircraft is purchased from Dundas Our nek es 
are most competitive for fine used aircraft i 
1933 aircraft operators owners and pilots 
selected Dundas for used and new aircraft, be 
a Dundas buy means Service, Safety and Satisfac 
For the purchase of any aircraft. or the variou 
aspects of airplane ownership, or for details of any 
of the above aircraft, call, wire or write to 
K. DUNDAS. LTD Dangee House, 59 Saint 
e James's St.. London, S.W Phone. Hyde 
Park 3717 §50-19 


EXECUTIVE 


D' | | aaa ot 


TOTAL TIME 1,146 HR 


B°* A403, 


Care of THe AEROPLANE AND ASTRONAUTICS 


USTER Autocrat, 2} years certificate of airworth)- 
ness and 550 engine hours left, Murphy §-channel 
radio, two head sets and mike, very good condition 
throughout, £1,250 or offer. Box A502, care of tH 
ALROPLANE AND ASTRONAUTICS 550-13 


Aircraft Wanted s 
STOL Freighter, Dakota or freight iking 
yo for charter in Middle East area tor 
approximately six months commencing January 
February. 1961 Quotations on basis full crew and 
bare hull operation required Please reply to Box 
ASOS, care of THE AEROPLANE AND ASTRONAUTICS 


CRAP aircraft aluminium and stainless  siccl 
oe required. Lowton Metals, Lid., Lowto 
St. Mary’s, near Warrington. Leigh 1444-5. zzz-/60 
AIRCRAFT ACCESSORIES, SPARES 

AND COMPONENTS 

HILLIPS AND WHITE, LTD 

HE leading stockists in the U.K. for: Instruments. 

navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy Major and Queen series and Armstrong 
Siddeley Cheetah IX, X and XV engines 
6 QUEEN'S GARDENS. agar: W.2. | Phone, 

1 pSvassador 8651, Cables, ae r 


London.” -748 


HE REGIONAL AIR TRADING CO., Croydon 
Airport, for Rapide spares of every description 
Phone, Croydon 8521 762 


= eee . 


rae pe | aia ataaaaied 


FOR 


C-46., DC-4, DC-6 Amcnart 


ALSO 


nase & , een R2800 


CB16/17 EX 
— | sa _ =. 7 ° 


BURBANK, CALIF 
CALL OR CABLE, 
DOUG DULY 
Phone, Triangle 7-3411 Cable, wiper _ 


EPAIRCRAFT, LTD.. The Common, Cranleigh 
Surrey (Craniecigh 536), for instrument and auto- 
pilot overhaul zzz-749 
LUGS and sockets. More than 1,000,000 in stock 
es — 50 different ranges British and 


Americ list on_ application to Sasco, 
Nutficid. Redhill , a3 Phone, Redhill 5050 i 
272- 


we 
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OLLASONS for 
engine overhauls 


Tiger Moth spares and for Gipsy 
and spares Croydon 51 

IR CONDOR 
Dakota spares, 
ased Phone 


LTD., have large ste 
including wings. All 
Avenue 9431 Telex > 
553-9066 
Be why for Harv ards Piper 
ect D-17s 


a AMI Dakotas 
F 


‘Armstrong Siddeley 
instruments for all 


: operators picase we 
’ number of genuine brand-new Bendix 
; at a reasonable price 
' LTD., The Drive, Horley, Surrey 
: - Phone Horley 1420 and 4294, Cabies 
Horley 
; 
Aircraft Accessories, Spares and 

Components Wanted 

. ANTED stick and rudder 


bar 
Apply to J. H 
Wicklow 


Messenger or Gemini 
Erne House, Greystones, Co 


HELICOPTERS 
ELICOPTER SERVICES LTD 
aircraft for all charter services 96 
London, W.1. Gro 5495-6 


CLOTHING 


R. A F Officers’ uniforms for 
e reconditioned <- isher’s 


Woolwich Phone 105 Kit 


CLUB NOTICES, ETC. 
STABLISHED flying ub operators seek suitadle 
base to start new club and/or take over existing 
one Box A503, are of Tur AF ROPLANE 
ASTRONAUTICS 
URREY AND KENT FLYING CLUB, Biggin Hill 
(BN9) 2255 M.o.A.-approved course Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates Route 705, one hour from Victoria 550-761 


COMPUTER AND SLIDE RULES 
AYS OF EALING Stockists of Aristo, Dalton 
Jeppesen computers; draughtsmen’s instruments 

sircraft tools Quotations, mail order by return 
8-10 Bond St., Ealing Eal 2813 §50-8972 


CONSULTANTS 
R H STOS KE N. F.R.AeS Eagle House, 109 
« Jermyn S.W.l Whitehall 2777-9 zzz-743 
AN L.S ae OL. London School of Air Naviga- 


tion Pilot and navigator training with advisory 
service 33 Ovington Square, Knightsbridge 


Ken 8821 
R w SUTTON (CONSULTANTS), LTD 
e Lansdown Place, Cheltenham Phone Hy 


¥)-9049 
ELECTRICAL EQUIPMENT 
LECTRICAL connectors More than 1,000,000 in 
stock, covering over 50 different 
and American Stock list on applica 
itfield, Redhill. Surrey Phone, Redhill 


-e IA eRIEC ) ~ ~ . . Cc 
ENGINES AND ENGINE SPARES 
NGINE overhauls Hants and Sussex Aviation 
Ltd., offer Britain’s most comprchensive overhaul 
service, including magneto and component overhaul 
with spares supply All D.H. range up to Queen 30 
{k 2 for Heron Armstrong Siddeley, Blackburn 
United Kingdom distributors 
Huge exchang pool most 
ialists in export work Address 
Hants Phone 63051 


55-693 
NOTICES 
A “TRANSFOR evans C= NCI 


HE Air Transport 
that they have 


551 5056 


offer their 
Piccadilly. 
222-756 


sale, new and 
86-88 Wellington 
also purchased 
zzz-721 


5050 
2227-764 


oming 
mtinental 

engines 
Airport 


and 
motors 
Spe 
Portsmouth 


N 

Cirrus, Lyc 
of ¢ 

t 


The 


Advisory Council give notice 
received the undermentioned 
ipplications to operate scheduled air services 


FROM OVERSEAS AVIATION (C1), LTD 
6 YORK STREET. ST. HELIER, JERSEY, Cl 


APPLICATION NO. 4351 (amended) U.K 
with Viking and aircraft 
of passengers 

route London 

(Prestwick)-Dundee 
return flights weekly increasing 
with traffic demand, for 
from the date of approval 


OF 


for a 
Argonaut 


frequency 
later in 


accordance seven years 


FROM DAN-AIR SERVICES LTD OF 36-38 
NEW BROAD STREET, LONDON, E.C.2 


APPLICATION NO. 4458 for a Normal Scheduled 
Service with Dove, Dakota, B.170 and Ambassador 
sircraft for the carriage of passengers supple- 
mentary freight and mail, on the route London 
(Gatwick)-Kristiansand and/or Sandefjord at a 
frequency of three return flights weckly, for seven 
years from the date of approval 


FROM SILVER CITY AIRWAYS 
BROMPTON ROAD LONDON 


APPLICATION NO 779/2 
incidental passengers 
Freight service 

authorized to operate 

the carriage of freight, cattle attendants 

and vehicles with associated nec on the 

route Cherbourg-Guernscy and/or 3 . at a 

frequency in accordance with traffic demand, until 

December 31 961 


LTD 62 
$.W3 


for permission to 


will be considered by the 
Reference issued to 
Aviation on July 


These applications Council 
under the Terms of 
Minister of Civil 
representations objections with 
applications must bh< made in writing 
must reach the Council within 
of this advertisement addressed 
Transport Advisory Council 3 
S.wa4 from whom 
may b obtained 
application by 
grounds that 


further 
When 
another 
they are 
route in 


-ations 
to an 
nif transport comp on the 
applying to i route or part of 
question, their application f not already submitted 
to the Council, should reach them within the “a 
allowed for the making of representations 
objections S50-4 


see 


se eeoeeoeoo 


Keegan Aviation .. 


SOSOSOSCOe 


Associated with T. D. KEEGAN LTD. 


WHAT WE ADVERTISE—WE OWN 


AERO COMMANDERS 


choice of two with 


U.K. C. of A., new interiors, lavish radio, 7 seats. 


D.H. 


DOVE 


8 seats, new interior, de-icing, under 


500 hrs. since new, SOhrs. run on engines. 


Send for details —request demonstration. 


SOUTHEND 


PANSHANGER AERODROME 
HERTFORDSHIRE 
ESSENDON 301 


AIRPORT 


TELEX 1943 
CABLE: AIRSPARES 


ROCHFORD ESSEX 
ROCHFORD 56881 


(Supplement) THE AEROPLANE 
and ASTRONAUTICS 


HIRE AND CHARTER 
APIDES for hire and charter. A. J. Whittemore 
(Aeradio), Lid., Biggin Hill Aerodrome, La 
731 


ICKERS Viscounts for charter. W. § Shackleton 
itd., 1 Piccadilly, London, W.1 550-15 


PACKING AND SHIPPING 


PARK, LTD 143-9 Fenchurch St 
Phone, Mansion House 3089. Officiai 
Pac kere and shippers to the aircraft industry. zzz-674 


RADIO AND RADAR 
PERRY ZERO reader. Type ZL1 
panels flight computers 

tallations in stock. A 

Hill 


course selectors, 
and indicators, 
Whittemore 
Acrodrome, Kent 
m2z-0729 
British 
always in 
into any 
(Acradio), Ltd., 
722-0730 


(Aeradio) Biggi n 
TRiI2D, STR9Z, STROX and most 
and American HF. R/T equipment 
mock A.R.B.-approved design installations 
ype of aircraft A. J, Whittemore 
Biesin Hill Acrodrome, Kent 


SITUATIONS VACANT 
4.R.B.Certs.. A.M.1.Mech.E., etc., on 
Over 95% successes 
courses in all branches of 
acro engines, mechanical engineer- 
LET 


other 


for 148-page handbook —tree 
29 Wright's Lane, London, W.8 
, z “17 
XPERIENCED Viscount-Viking first officer nna 
Maitland Drewery, Sidcup. Phone, Foo 6761 
550-90: 
BRNIS# AVIATION SERVICES (ENGINED. 
ING). LTD.. have vacancy for licensed engineer 
A and/or C Ix DC4 and Bristol 170 operation in 
Libya Free transportation, medical, employee and 
family generous Apply. full detai's 
licences Personnel Officer, 62 
550-9059 
licensed engineer, validated 
for our subsidiary 
£1,200-£1,.500 per 
For further details contact 
Surinamestraat 15, The 


housing 
Contractors N.Y 


SERVICES 
have vacancy for 

Manston Airport 

frience etc to 

Brompton London 
IRCRAFT maintenance engineer, 
licensed, required for 
Applicant must be of 
£1,700 pa with 
Apply British 
drome, Surrey 
ANTED, 


160 sO. 
AVIATION (f NGINEER- 
LTD licensed radio 
Please write full 
Personne! Officer, 
; 550-9060 
preferably 
two-year contract in Bolivia 
bachelor status Salary £1,500- 
free board and accommodation 
United Airways, Ltd., Redhill Aero- 
5 


| 
radio 


two Dakota licensed engineers 
willing to fly as flight engineers w 
Derby Aviation, Ltd., Derby Air. 
550-905 
DESIGN Draughtsman for welded o- 
fabricated from steel sheet and plate. 
mpicte plate development, maximum age 
Applications giving full details of 
Be required to Assistant Secretary, 


Mester, Kent 
ELECTRIC CO., LTD., 

as a4 vacancy in 

for an engineer having ex 
experimenta] techniques and theoretical 

associated with vibration studies. 

engineer appointed will work in a emal!l team 
and will be responsible for initiating and supev- 
experimental wor 
ANTS having Ph.D 


Apply 


‘ GENERA 


e the 
»PLIC or M.Sc. training or at 
years experience in this field will be 
the position ny ane of fluid 
an additional advantag 
Personnel Manager pws! 55), 
td., Erith, Ken 
AIRWAYS - 
salary 
Stewardess 


“PPLY The General 
t Ce 550-4 
AGLE 
Stewards 
Chief Air 


for 

experience 

Airport 
55 


vacancies 
according to 
Apply London 
1-9063 
State age and experi- 
Sidcup Phone. Foo 
§50-9055 

standing with an enginecer- 
ing background the sale of technical advertising 
an interesting and rewarding career If you 

like to be onsidered for position, 

in London. please send full a to: The 
Advertisement Manager Temple s Limited 
Bowling Green Lane, London, F 1 550-1111 


J RSEY A™ INES 


the 


LYING 


ence 


Ins 
Mait 


ructor 
and 


wanted 
Drewery, 


‘OO young men of good 


have 
" AND 


following vacancies:— 

Cc" LICENSED ENGINEERS 
COVERING DAKOTA AIRCRAFT. 
RADIO LICENSED ENGINEERS—WITH 
WITHOUT RADAR ENDORSEMENT 
*‘xX”" LICENSED ENGINEERS COVERING 


(a) 


OR 


(b) Instruments including auto pilots; and 


(c) Compasses 
4. SKILLED 


ENGINE/ AIRFRAME 


which 


FITTERS 


Apply in writing stating position 


or, to 


applied 


PERSONNEL OFFICER, 


yes A enines. 


STATES AIRPORT, JERSEY 550-7 


Air Registration Board invites applications for 
Inspection Surveyor; applicants should 
and 35 years of age. have served an 

engineering apprenticeship and had 

experience with an aircraft constructor and/or 
knowledge of approved inspection procedures 
Holders of Maintenance Engineers 
airframe and engine categories or 

ations will be given preference 
is permanent and successful applicants 
required to join the d's 
Salary will depend upon quali- 

c experience 

ATIONS should be submitted in writing 
details of education, technical training 
to The Secretary. Air Registration 
House. Chancery Lane, London, 
§50-2 


aeronautica 
genera 
operato 


Chancery 
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THE AEROPLANE (Supplement) 198 
and ASTRONAUTICS 


*: 


MIDDLE EAST AIRLINE ae QS 


(BOAC ASSOCIATE) 


Invite applications for :— 
CHIEF INSPECTOR 

Duties:—Responsible for technical standards/records, associated with inspection of 
work and material in Line Maintenance, aircraft check’ maintenance, engine/component/ 
accessories, overhaul and spare parts. 
Essential lifications 

(a) Education to Higher National Certificate standard. 

(b) Proven a in aircraft industry. 

(c) To have held a senior post in Inspection Department of airline or repair 

organisation. 

(d) Desirable age bracket, 35 to 45 years. 
The successful applicant will be based in Beirut. 
BASIC SALARY £L.1470 to £L.1770 p.m. according qualifications and experience. 


VISCOUNT LICENSED ENGINEERS 

Duties:—The successful applicants will be stationed in Beirut and will be employed on 
Line Maintenance/component and general overhaul, etc. 
Qualifications 
‘A’ and/or ‘C’ licences Viscount 700 Series/Dart 500 Series. Applicants anticipating 
licences in near future are asked to apply. Proven Viscount experience is required, but 
there is no age limit. 
BASIC SALARY £L.765 to £L.1135 p.m. dep.ading qualifications and experience. 
MEA pay the following allowances :—Expatriat‘on Allowance £L.900 to £L.1025 p.m. 
depending family status, Education Allowance £L.50 per child p.m., Local Family 
Allowance £L.10 to £L.45 p.m. Medical scheme, Indemnity payment, free passages, 
U.K. leave, etc. (£L.8.9= Pa] sterling). 
APPLY for Application Forms to 

BOAC. A.C. Ltd., Stratton House, Stratton Street, London, W.1. 


. ” 


BRITISH 


MARSH ALL) wire tHREAD Inserts 


AIRPORT WORKS CAMBRIDGE Precision 
made in Car- 
REQUIRE bon Steel for 
DRAUGHTSMEN ——— 

‘ al ) nesium. Also 
for trial installation and develop- -s — 
ment work on modern civil and ten an 
service aircraft. ronze. 
Good starting salaries with housing a 
assistance for suitably qualified BS.P. 
applicants. B.A. 

Whitworth 
Apply in writing, giving full details of Unified. 
' } 
experience and convenient dates for im} | Ais nueacTURING CO. (1938) LTD. 


PERSONNEL MANAGER 


COMBE DOWN, BATH, SOMERSET 
Phone: COMBE DOWN 2355/8 Grams: ‘CIRCLE’ BATH 


Cranwell trains 
the R.A.F. leaders of tomorrow 


For a few hand-picked men, a unique combination of adventure and responsibility 


R.A.F.College,Cranwelltrainsyoung carried out, to develop and prove his 
menforpermanentR.A.F.commissions. abilities. As an R.A.F. officer he will 
Many will be tomorrow’s R.A.F. pilots _ have a career which is secure and well 
and navigators, some of whom will be _ paid, and second to none for adventure. 
the day-after-tomorrow’s Commanders- 

in-Chief. Some study for the Equip- Qualifications: 

ment and Secretarial Branches, leading G.C.E. in English language, math- 
to senior appointments in logistics or matics, science or a language, and two 
administration. The cadet is trained— other subjects (‘A’ level in two subjects), 
on University lines—to think objec- or equivalent qualification; age—17$ 
tively, to see that his decisions are to 194. 


For full information write to 
Group Captain J. N. Ogle, A.F.C., A.F.M., Air Ministry (AP 743), 
Adastral House, London, W.C.1. 


SEPTEMBER 2, 1960 


ACANCIES for good air radio mechanics and air- 

craft electricians. Applications invited from e¢x- 
regular R.A.F. or R.N. personnel with recent experi- 
ence in these categories on service aircraft Also 
immediate vacancies for detail fitters and clectricians 
for commercial work. Apply Personnel Manager. 
Western Airways, Lid., The Airport, Weston-super- 
Mare 550-906 | 


Bs Arecan [pmacroaats OF 


cw. A 


AIR TRAFFIC CONTROL OFFICER 


QUALIFICATIONS: Candidates must have passed a 
recognised course in Air Traffic Control and have 
had solo watch keeping experience, with at least two 
years On acrodrome approach and area control. 
Preference will be given to a candidate possessing & 
Radar Director rating or a comparable radar qualifi- 
cation of experience. 
AGE: Preferably under 35 
DUTIES: Air Traffic Control watchkeeping he 
fficer appointed may be employed on either Flight 
Information Centre duties or aerodrome approach 
control. He may be required to serve in any of the 
three East African territories and Zanzibar. 
TERMS OF APPOINTMENT: On probation to the 
permanent and pensionable establishment with emolu- 
ments in the scale £1,056 to £1,566 D.a Outfit 
allowance. Free passages. Quarters provided at rental. 
Subsistence and travelling allowances. Generous leave 
Taxation at local rates 
to DIRECTOR OF Oe RUITMENT, 


COLONIAL OFFICE, LONDO $.W.1 State 
briefly full name, age, aualincations and experience 
Quote BCD 98/88/01. 550-11 

ICENSED radio engineer with “A” licence 


a. required. Please write to Sir Robert McAlpine and 
Sons, Ltd., Aviation Division, Luton Airport, Luton, 
Beds. 551-9065 


| emma AND amas Marion. | Wie 


THE AIRPORT, 
PORTSMOUTH, 

HAVE VACANCIES FOR SKILLED ENGINE 
FITTERS FOR COMPLETE OVERHAUL 
ASSEMBLY WORK. 

WRITE GIVING DETAILS OF EXPERIENCE TO 

ABOVE. 550-9068 


N-AIR invites application for employment from 
experienced engine/airframe fitters, clectricians, 


instrument and radio mechanics. Apply Chief 
Engineer, Dan-Air Engineering, Ltd., Lasham Airfield, 
near Alton, Hants. 551-9067 


SITUATIONS WANTED 


O you require an Air Transportation Specialist? 
Gentlemen, early 306, considerable experience in 
traffic-operational side of airline transport wishes to 
join company offering opportunity and prospects. Box 
A491, care of THE AEROPLANE AND ASTRONAUTICS 
550-8246 
OUNG man requires post as trainee maintenance 
engineer, flying club, experienced fitter rigger, 


keen and conscientious Box A501, care of HE 

AEROPLANE AND ASTRONAUTICS 550-x8414 
TUITION 

ENHAM LINK TRAINING CENTRE. £1 seven 

day week. Denham 2161 and zzz-741 


XETER AIRPORT, LTD... peal ‘PLYMOUTH 

AIRPORT, LTD., offer the least expensive and 
most comprehensive flying training available today 
Contract rates from £2 17s. 6d. per hour; Auster 
Tiger, £3 12s. 6d.; Chipmunk, £5 Ss.: Messenger, 
£4 18s. 6d.; Twin gy £6 12s.; P.P.L. courses 
from £108 15s.; C.P.L. from £605; Instructor's course 
from £72 10s. "Special attention to individual require- 
ments. . Full air traffic, control, radio aid. V -DF 
and 24-hr. met. service Grass or runways Local 
accommodation from £3 10s.; airport, £5 15s. 6d 
Exeter Airport, Ltd. Exeter 67433; Plymouth ABD. 
Litd., Crownhill, Plymouth 72752 750 

ONDON SCHOOL AIR NAVIGATION a 

full-time personal coaching with home study 
correspondence courses or combination of both for 
all aspects of professional pilot and navigator quali- 
fications; also P.P.L. Officially appointed Services 
Courses Scheme. 33 Ovington ware, Knightsbridge. 
London, S.W.3. Ken 8221 zzz-755 


ie CoLLEce OF A smomacrics 


A SHORT COURSE ON 
Aw Gg” oa “THEORY AND 


| mamieiad 
WILL BE HELD AT THE COLLEGE FROM 
MONDAY NOVEMBER 7, TO FRIDAY. 
NOVEMBER 25, 1960 
AND WILL BE REPEATED FROM 
MONDAY MARCH 6, TO FRIDAY, MARCH 24, 
1961. 


The course will dea] mainly with performance, systems, 
turbomachine aerodynamics and related design topics, 


but will include some experimental work on engines 
Fees for the course are £70 inclusive of full board and 
residence 


Further details and forms of enrolment may 
obtained on application to the Warden, The College 
of Aeronautics, Cranfield, Bletchley, Bucks 

550-3 


VIGATION, LTD. provides full-time or postal 

tuition or a combination of these methods for 

C.A Pilot/Navigator licences Classroom 
instruction can be provided for A.R.B. General, 
certain specific types and performance schedule exami- 
nations. D4 Links Phone, Rodney 8671 For 
details apply Avigation. Ltd., 30 Central Chambers, 
Ealing Broadway, London, W.5. Ealing 
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LYING iessons, radio, D4 Link, navigation BOOKS AND PUBLICATIONS ° HE AEROPLANE” PICTORIAL REVIEW 


Private, instrument, commercial licences, single = = (No 4) Compiled by the staff of Tue 
or twin engines. Maitland Drewery. Phone, Biggin | “(“AMERA IN THE SKY,” by Charles — AEROPLANE AND ASTRONAUTICS. In this fourth annual 
Hill 2 zzz-758 with a preface by Air Chief Marshal Sir James ’ " 

miscell f the t terestin otographe to 
OUTHEND-ON-SEA MUNICIPAL FLYING | Robb. For more than 30 years Charles Sims, chief pea in Bh és naan oe han — = ee 


aight flying every night; Austers and Chipmunks from : ite € aa ASTRONAUTICS, there are over 230 photographs grouped 

5s No entrance fee or subscription Municipal and eon of Britain's t-known acrial photographers. for ease of reference, in 12 sections New features 

Southend-on-Sea, Essex. Phone, Rochford | has watched the amazing growth of British aviation | sre 4 Farnborough Display section and an index 

747 from 8 ring-side scat In this book he recalls with providing a ready reference to all makes of aircraft 

NSTRU MENT rating The new July | procedures pen and camera, enlivened with anecdote, some of his and missiles Iustrated, 128 pages, 12s. 6d. net from 
with VOR D4 trainers We are specialists. a memories of those eventful days. ge ag : 

established 12 years Phone, Knightsbridge 2089 pages, 25s. net from booksellers, or 26s. 6d booksellers, or by post, 13s. 7d from the publishers, 

Link Training, Services, Ltd., 33 Ovington Square ) the publishers, Temple Press "Limited. Temple Press Limited, Bowling Green Lane, London, 

London, S.W 551-9064 Bowling Green Lane, London, E.C.1 E.C.1 waz 


Communication above NOISE 


SCHOOL, commercial and private pilots’ training, photographer of THE AEROPLANE AND ASTRONAUTICS 


vticoustic Headset 


* Noise-cancelling Boom Microphone 


%* Fluid-foam Earpads 


dr ehh gen Spm aang 


THE ANTICOUSTIC COMPANY 
7 MILLMEAD, GUILDFORD, SURREY Phone: Guildford 66488 


PERFECT 
@\ PRECISION 


AIRCRAFT SMITHS AVIATION DIVISION 


4 SPRING WASHERS Se 

TO B.S. SPECIFICATION 2 SP.47 : 
BTenoss mra. co. i028) 70 || TECHNICAL INSTRUCTOR 
COMBE DOWN, BATH. Tel: Combe Down 2355/8 is required in the Aviation Training Unit. 


VEN DAI R (LO N DO N) LTD. Applicants should have a good background 


for A fe Sal E ds P in instrumentation and automatic control 
or ircrait Sales, ngines an pare Parts F 
"hrecter, Aastia, Preston, Chipanonh, coe.” mu ee 1. A.\N. Materials, Filaments, Voltage 
ema pr methine haan 3 ot Regulators, Reverse Current Relays 


Vv E N D A i R 2 Main Wheels complete, Wheel and 
Write giving full particulars of age, Brake Spares 
um * Tacho 
BIGGIN HILL AIRPORT, KENT experience and qualifications to:— 3. San. Ses. Seen 
Tel.: Biggin Hill 2251 The Divisional Personnel Manager, 4. Engine Mounts, Bolts, Bushes, Sand- 
8. Smith & Sons (England) Ltd., . 
NEW BALL & ROLLER BEARINGS Gicheg’s Cteve, Hr. Cheteaham, Gis, 6 


wich Rubbers 
. Anti-drag Rings complete, Flap 
Assemblies and Spares 
Over 5,000,000 in stock quoting reference SAI/TU.1. 
in more than 5,000 types 
BRITAIN'S LARGEST STOCKS — ALEXANDRA “ing 
RITE FOR STOCK LISTS HANTS. 
CLAUDE RYE BEARINGS Telephone FARNBOROUGH 72881 2 3 


895-921, FULHAM RD., LONDON, S.W.6 
Phone : RENOWN 6174 (EXT. 24) TELEX 23453 


C47-DC3 Specialists 


Hydraulic Regulators, Selectors, 
Retracting and Compensating Jacks 


AMERICAN 
AIRCRAFT 


EQUIPMENT UNIT 


FAIRCHILD CAMERAS. types K24, K22, K20. K19B, K17B, » 
KSA-B and «pares. Magazines, type A5S-A. GUN CAMERAS. 42" high « 13” wide x 12” deep. 
sai vo “9 and esar. 20 drawers as illustrated. 
ype 280 ecrystal-controlied naviga- 

tion an tion system 108,0 to 135,9 me/s ONLY £7 15s. Od. 
SIONAL ‘GENERATOR RCA, type 710A, 370 to 560 me/s 
Direct Accuracy | Output voltage 1 uV to IMMEDIATE FREE DELIVERY 
90 mV 0 ~dance 50 ohme 
VOLTAGE DIVIDERS for Radar TS-O8AP. Each drawer 
FLIGHT INSTRUMENTS by Bendix, Kollemann, &chwien ” . ” ” 
Jack and Heintz, Sperry and others: air speed, climb, fuel 5° wide x 3 nigh 14 long. 
temperature, pressure, horizon, turn and slip indicators, fuel % Heavy gauge steel, stove 

fiers yotrol directional gyros. ete 

current 400 Amps, underfrequency and many other enamelled dark green. 
types Leach, Cutler-Hammer, ete Write now for | 
INVERTERS: ‘ 1500 VA, single phase, 400 cycles; * sizes mt etecher 


DELCO FUEL PUMP > MOTORS. Model A7008 
ROCHDA 
ELECTRIC & WIRELESS SUPPLY CO. josuee 
69 Church Road, Moseley, Birmingham, 13 
Cables: Elewico Birmingham Devon Street Works 


Tel.: ROCHDALE 40078 


D.G.1. Ministry of Aviation Approved. A.R.B. etc. 
R.L.A. GUARANTEED LAMINATED ALUMINIUM, BRASS & STEEL 
Great Time Saver . . Accuracy Assured . . . Sheets or Components 


SHIMS BY “ATTEWELL” PERFECTLY FLAT & FREE FROM BURRS. 
B. ATTEWELL & SONS LIMITED 


Makers of Aircraft Components for over 20 years. 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams “ Reflection-iver ”’ 
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Rubbaglex Sheeting 
is processed on 100°, 
pure glass cloth, has 

high tensile 


with non-stretching 
ot properties. 


Impervious to 
Aromatic Hydro 
Carbons. Highly 


: very 
ed strength, is rot proof K Gaskets, L 
and combines flex- Jointings, Dia- 
4 ibility and resiliency phragms, Sleevings, 


also Floating Root 
Tank Seals, etc. 


RUBBAGLAS 


1S WILTON RI 
LONDON S.W.1 


VICTORIA 6501 
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THE AEROPLANE 
and ASTRONAUTICS 


SAUNDERS- 
ROE 


‘WASP’ 


HE secondary gearbox of this important aircraft is illustrated 

in the drawings, and takes the drive to the rotor. The main 

rotor bearings take all the reactions from the rotor, the lower 
bearing sustaining the whole weight of the aircraft when in flight. 

An interesting feature is the construction of each intermediate 
shaft: the two bevels are coupled by a splined ‘quill’ with a flanged 
connection; this construction provides a fine vernier adjustment 
to time the bevels in load-sharing relationship, and in addition 
provides some torsional elasticity and accommodates any minute 
radial misalignment. 

Each assembly is supported at mid-length by parallel-roller 
bearings running directly on the bevel gear bosses. Fine axial 
adjustment of bevels and pre-load of the Timken bearings is 
effected by shims behind the flange of the small bearing and the 
end cover: there is also, between the bevel bosses, a selected washer 
which transmits the pre-load. 

The Wasp embodies 42 Timken bearings, including those in the 
tail-rotor gearbox and the rotor-blade flapping and drag hinges. 

British Timken, Duston, Northampton, Division of The Timken 
Roller Bearing Company. Timken bearings manufactured in 
England, Australia, Brazil, Canada, France and U.S.A. 


As ts shown in the above diagram, a bevel 
gear on the input shaft meshes with a 
larger bevel on each of two intermediate 
shafts; these in turn have smaller bevel 
gears meshing with the crown wheel on the 
rotor shaft, giving an overall reduction, 
In this way the drive 1s taken off the input 
bevel at two places, and received by the 
crown wheel at two places. 


IMKEN 


REGISTERED TRADE-MARK 


tapered roller bearings 
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THE AEROPLANE 
ond ASTRONAUTICS 


Quick Turnround: 
More Flights — 


Low Operating Costs: 


Greater Profit Margin 


ADEN AIRWAYS 


apeN AIRWA YS 


‘After a careful review of a number of contenders for the routes of Aden 
Airways, we decided on the Avro 748 as the type offering the best all-round 
prospects of good commercial service . . ." Sir George Cribbett, Chairman of 
B.O.A.C. Associated Companies, commented after the recent signing of a 
contract securing three of the new Series 2 version for this lively-minded 
Middle East airline. 

The 748, Hawker Siddeley’s low-cost turbo-prop airliner, meets the most 
demanding requirements of the short-hop and medium-range flight. It carries 
both passengers and freight (44 passengers, or 9660 Ibs. freight), is adaptable, 
versatile, and extremely economical in initial cost, operating cost and 
maintenance. 

Powered by two Rolls-Royce Dart R. Da. 7 engines, the Series 2 version will 
be capable of extended ranges, operating under extremes of airfield elevation 
and high air temperatures. 

In the challenging future of commercial flight, airlines like Aden Airways 
wili welcome the hard-working, practical Avro 748 in their forward planning. 
For full facts on the remarkable Avro 748, write to: 


HAWKER SIDDELEY AVIATION, 
32 Duke Street, St. James's, London S.W.1. Phone: WHI 6177 
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